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THE MANUFACTURE OE AGGLOMERATED FUEL- 

The direct utilization of refuse coal in the 
production of heat is a problem which still 
awaits a solution, but the indirect utilization of 
it has for a long time been an accomplished 
fact, and the manufacture that it has given rise 
to now constitutes a prosperous industry whose 
present state in France we propose to make 
known. The idea of converting refuse coal ,v >to 
bricks is due to Mr. Marsais, an engineer, an< . it 
was from the Chaleassiere Works, which are at 
present constructing all the materiel necessary 
for the manufacture of agglomerated fuel, that 
came the first truly practical press, devised by 
Messrs. Revollier & Marsais. This press, which 
was in the first place hydraulic, has been em- 
ployed in a certain number of large industrial 
establishments. It has since been improved by 
Mr. CouffinHal, and has become exclusively me- 
chanical. 

The manufacture of coal bricks is, in princi- 
ple, exceedingly simple. It consists in forming 
a paste with coal dross and pitch, passing it 
through a pug mill in order to mix it thoroughly, 
and then compressing it strongly in a hydraulic 
or mechanical press, which solidifies the ag- 
glomerate and gives it a form convenient for 
handling and storage. 

We shall first examine the double compres- 
sion machine (Fig. 1), and afterward have a few 
words to say regarding the manufacture of the 
paste. 

The machine is set in motion by a horizontal 
shaft — either the driving shaft of any motor 
whatever or an intermediate one. This first shaft, 
through the intermedium of a pinion, actuates 
gear wheels keyed at the end of two shafts that 
are placed symmetrically with respect to the 
principal axis of the machine. These shafts are . 
provided at the other extremities with cranks that 
actuate two vertical connecting rods that may be seen 
in front in Fig. 2 These connecting rods are attached 




Fig. l.-PRESSING MACHINE FOR ARTIFICIAL FUEL 



to a horizontal cross-head that transmits alternate up 
and down motions to two working beams, which are 
situated above the mould table, and which actuate the 



upper moulding piston and the lower piston. 
The lower piston that empties the moulds is 
actuated by a second pair of working beams un- 
derneath the mould tables. When a compres- 
sion is being effected through the descent of the 
working beams and moulding pistons over the 
table, there comes a period when the upper part 
of the brick ceases to descend, through the re- 
sistance that is offered by the lower piston, and 
also because of the friction that the coal experi- 
ences against the sides of the mould. At this 
instant the lower surface, being less pressed 
than the upper, a reaction occurs, and the lower 
surface becomes a fixed point, and the lower pis- 
ton acts in its turn until the pressure has be- 
come the same on both sides. This mechanism 
recalls that of a nut-cracker, and it could not be 
simpler than it is. 

In order to obtain a good product, it is indis- 
pensable that the increase in the compressing 
stress shall be suspended when the resistance 
reaches a given limit through the quality of 
the coal to be treated. To effect this, it became 
necessary to give the parts of the machine a 
sort of elasticity. So the action of the levers 
is not transmitted directly to the compressing 
plates, but through the intermedium of a hy- 
draulic cylinder that permits of making the 
pressure upon the bricks regular. This cylin- 
der, which is affixed firmly to the frame, car- 
ries two valves, one of which opens inwardly 
and the other outwardly. If, during the com- 
pression, the moulding cylinder meets with a 
resistance greater than the proportional sup- 
port that the water in the cylinder (retained by 
a spring valve) can give it, the valve rises, the 
water escapes, and the working beam continues 
its motion without any increase in the pres- 
sure exerted upon the brick. When the dead 
center of the crank is passed, the entire system de- 
scends through its own weight, and the water that 
has escaped through the valve is sucked up and fills 
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Fig. 2.-THE MANUFACTURE OF ARTIFICIAL FUEL.-DRYING, GRINDING, AND PRESSING. 
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the cylinder again in passing through the second valve 
arranged for the purpose. 

A hydraulic gauge, placed at the side of the cylinder, 
permits of regulating the pressure by acting upon the 
spring of the exhaust valve. The compression is ef- 
fected within three distinct periods: in the first, the 
upper compressor acts alone; in the second, the lower 
one rises until the pressure is equal upon both surfaces; 
in the third, when the limit of pressure is reached, the 
piston continues its motion in the hydraulic cylinder 
until the dead center of the crank is passed. 

The moulds are emptied upon a tilting table or end- 
less belt, or even directly upon the floor in cases where 
carts can be driven into the works. 

The table carries from 12 to 14 moulds, which are so 
arranged as to give the bricks a form such that their 
height and breadth are half their length. They can 
then be piled up crosswise, so that four of them form a 
perfect cube and waste no space. There are four styles 
of double compression presses that yield bricks of 1, 2, 
5, and 10 kilogrammes, and manufacture, respectively, 
18, 50, 90, and 15Cftons of bricks per day. 

This system of double compression presents numerous 
advantages, the most important of which is the greater 
degree of homogeneousness, and consequently greater 
solidity, obtained. In the old machines, the density of 
the bricks, as a consequence of the friction of the coal 
against the moulds, continued to diminish from the 
surface in contact with the compressing cylinder to the 
one most distant from it. With double compression, 
the least dense part is found in the center; the edges 
are entire and sharp, and waste is, through this fact, 
notably diminished. 

The paste for manufacturing the bricks was formerly 
prepared by means of a steam pug mill; but this is now 
replaced by a special furnace that heats directly and 
has a revolving sole. The apparatus may be seen in 
the center of Pig. 2. The paste consists of a mixture of 
coal and pitch, that must be as intimate as possible in 
order that its agglomeration may be afterward effected 
in the press. 

The furnace is circular in shape, and consists of a re- 
volving cast iron platform whose motion is dependent 
upon that of the agglomerating machine. This plat- 
form is surrounded with masonry, which is inclosed 
within an iron plate jacket, and which supports a 
spherical dome that is traversed in its center by a 
cylinder that carries an axle provided with paddles. 
It is into this cylinder, that is emptied the mixture to 
be prepared. A lateral fireplace, with two opposite 
doors, permits of obtaining the heat necessary for the 
elimination of the water, for heating the coal, and for 
melting the pitch. The flames, after licking the upper 
surface of the mixture, heat the dome (which reflects 
them), pass beneath the sole, opposite the fireplace, 
and from thence, through a flue, to the chimney. In 
the circumference of the furnace jacket there are six 
apertures. The first four of these serve for the intro- 
duction of scrapers that turn over the material, and 
mix it up, so as to permit it to become heated uniformly 
and to present all its parts to the flames and the sole. 
Opposite the fifth aperture there are two bars, one 
fixed and the other movable, which, through the aid 
of hinged partitions that may be inclined more or less, 
gradually carry the material from the center to the cir- 
cumference, while at the same time turning it over and 
stirring it up just as the scrapers do. Another object 
of this arrangement is to regulate. the thickness of the 
layer, and, consequently, the time during which the 
mixture remains upon the sole. 

Another scraper, maneuvered by means of a rod ex- 
terior to the furnace, acts upon the material in the cen- 
ter, moves it to the zone of action of the preceding ones, 
and regulates the delivery. The sixth aperture serves 
for the exit of the properly heated paste. 

The furnace, as a whole, is built upon masonry that 
contains an opening for the passage of the shaft and for 
the gearings that actuate the sole. 

The revolving sole furnace operates continuously, as 
does the agglomerating press. The coal is well dried 
therein, an, essential condition for obtaining a good 
product; and the temperature to which it is submitted 
softens it a little and increases its agglutinative proper- 
ties, this being followed by a considerable saving in 
pitch. 

The engraving that gives a general view permits one 
to obtain an exact idea of the mode of manufacture. 
The refuse and pitch, coming in on the right, pass 
through the breaking and proportioning apparatus, and 
the coal is then carried by chain and buckets to the 
sole of the furnace, to be dried, and the pitch to an end- 
less screw, where it mixes with the dry and heated coal. 
The mixture thus begun in the endless screw becomes 
more intimate in the pug millstationed above the press. 
The bricks, upon coming from the latter, are piled up, 
or are loaded on carts and carried away. — La Nature. 
«n i» 

In small blasts, 1 pound of powder will loosen about 
4}£ tons; in large blasts, 1 pound of powder will loosen 
about 1% tons. One man can bore, with a bit 1 inch 
in diameter, from 50 inches to 100 inches per day of 18 
hours in granite, or 300 inches to 40Q inches per day in 
limestone. 
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IMPROVES METHODS. 

So wedded are workmen, generally, to familiar 
methods that even a demonstration of a better way of 
doing a job is not always convincing. A sub-contract- 
or in a machine shop took certain parts of the work 
on machine tools to do by the job. He was a stickler 
for old methods, and did not " take stock " in the kind- 
ly meant suggestions of the superintendent, who was 
disposed to aid him. At last, however, he yielded so far 
as to allow the superintendent to " fit up " for one job, 
with the understanding that if the output did not 
promise to pay, the contractor should bear no expense. 
The job was the finishing of " ball nuts, "so called, nuts 
to be turned up by hand, and consisting of a central 
boss for the thread and two short arms ending in balls. 
The contractor's method was to center each end, drill 
centers, and turn and finish each ball in the lathe. 
Then the nut was chucked, and the central cylindrical 
portion was drilled and tapped. A threaded arbor was 
then fitted and mounted on centers, and properly 
dogged on the table of a crank planer or pillar shaper; 
and so the two sides of the nut and the arms were 
dressed by the reciprocating motion of the cutter. The 
arbor was then swung in a lathe, and the ends of the 
cylindrical threaded portion and the edges of the asms 
squared up. It will be seen that this was a round- 
about way to complete a simple job; indeed, the ma- 
chine work on the crank planer was slower than hand 
filing would have been. 

The superintendent improved on these methods very 
sensibly. He chucked the piece, drilled the center 
hole, and tapped it. Before removing it from the 
chuck Ii eJiaieh«driJy^urnlilgp-rfe«--fiM^_Q ^he cent ral 
portion and the edges of the arms. Thenhe screwed 
in a threaded arbor, reversed ends, either in the same 
lathe or another, and repeated the turning for the 
other face. While still on the arbor, it was placed on 
centers on a milling machine, and passed under a gang 
of milling tools adapted to the profile of the cylindrical 
portion and the arms; the work was half revolved on 
the centers, and the job repeated. Nothing now was 
left to be done but finishing the balls. This was done 
in a peculiar way. On the two ends of a polishing 
spindle were mounted hollowed out emery wheels with 
rests in front. The piece was held, first one end or 
ball, and then the other, inside the concavity, and 
slowly turned. The ball was cleaned, scoured, and 
shaped in the wheel of coarse emery on one end of 
the spindle, and then was finished and polished in the 
finer wheel at the other end. In all this work there 
has been no centering, no lathe turning, no slow plan- 
ing on the pillar shaper, and the amount of handling 
was greatly reduced from the old method. But the 
crucial test was the economic result : a saving of two- 
thirds of the time, and even more, for five completed 
pieces were turned out within the time required by the 
old method to complete three pieces. The contractor 
was convinced, and bought the plant. 

This single specimen of improvement in methods 
might be supplemented by instances in the recollec- 
tion, if not in the practice, of many mechanics. It 
pays to use wit and judgment, as well as skill and 
handy manipulation, in the conduct of work. 



DROPPING AND STRIKING TJP. 

There has been great improvement on the old style ma- 
chines for ©uttieg^budheading tacks and nailsand forinz 
ing rivets; the heading machine has heetTaS&pted to 
forging purposes with great advantage. But the limit of 
the machine is not great; a requisite to accurate work, 
unless with the result of great strain to the machine, 
and its final disabling, is that the amount of material 
fed in for working should be accurately measured. All 
the blows of the heading machine are absolute as to 
force and exact as to distance; they are made by means 
of a crank or an eccentric acting directly on the ham- 
mer, or by similar means acting on a knuckle or " tog- 
gle " joint; in either case there is no provision for yield- 
ing in the event of a superabundance of material to 
work upon; the material must give, or " get," or the ma- 
chine must stop or break. So it is necessary that the 
feed of the heading machine shall be exact as well as 
accurate; it must not "bite off morethanit can chew." 

But the drop has plenty of leeway, limited only by 
the accommodation of the dies, and they are made so 
as to allow plenty of room for sprues, or overplus of 
metal. The force of the blow of the drop is graduated 
by the weight of the hammer and the distance through 
which it falls, the latter element being changed at will. 
The limit of the blow is simply the resistance of the 
material to be worked to the impact of the falling 
weight. This force varies in effect by the condition of 
the material; if soft and plastic, at nearly a white heat, 
it yields as readily as soft putty; if only dull red, it re- 
sists impact, and works .hard. So, also, the quality of 
the material adapts itself to the blow of the drop. 

From the above it is easy to see that the drop has a 
much larger range of useful work before it than the 
heading machine; the latter may work faster and be 
more exact in its first results; but the drop can be 
adapted to a much more varied list of articles. At all 
events, the heading machine can never usurp its place. 
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An Incident of the Late Philadelphia Exhibition. 

A rather good practical joke was played on one of 
the exhibitors of the Philadelphia Electrical Exhibition 
by a representative of the Scientific American, who 
was making some sketches for publication. While this 
gentleman was putting the finishing touches on one of 
his drawings, his attention was directed to a crowd of 
sightseers, who were collected about one of the hand 
electrical machines where shocks were administered to 
the curious. Three or four would join hands, and after 
the "end men" had taken the poles of the battery in 
their hands, the operator would rotate the wheel and 
administer shocks of gradually increasing severity. 

Occasionally curiosity would be excited in the breast 
of some innocent, and as soon as he had given himself 
up to the influence, the operator would generate a high 
current, taking advantage of his inability to let go of 
the handles, and would very soon have him dancing to 
any tune he was inclined to whistle. 

This sport was very amusing to the spectators, and 
especially so to the showman. Our artist, after watch- 
ing several experiments of the nature described, became 
filled with sympathy, and determined, if possible, to 
turn the ridicule to the other side of the table. 

He soon provided himself with a piece of copper wire, 
which he passed down his sleeves under his coat, and 
which he made of such length as to terminate in the 
palms of his hands. Thus equipped he strolled leisurely 
to the center of interest, where he found a new subject 
dancing a Highland fling without any special invitation 
from anybody. As soon as the unfortunate had been 
released, our friend stepped before the instrument, and, 
muttering something about his being very fond of elec- 
tricity, took hold of the handles, taking good care, how- 
ever, that the ends of the wires should be brought in 
close contact with the poles in each hand. Thus pre- 
pared, he bade the tormenter begin. The wheel began 
slowly to revolve, and a good current was very soon in- 
dicated, but our hero stood it like a Spartan, and 
showed no signs of discomposure. The greater the cur- 
rent, the more he seemed to like it. The spectators 
could hardly believe their eyes, and the operator's 
amazement and anger could only find vent on the poor 
wheel, now flying at its fullest speed and generating a 
current strong enough to kill any man. An occasional 
voluntary shake of the arms on the part of Mr. Artist 
further increased the deception. Finally the latter re- 
quested to be released, whereupon Mr. Showman 
stopped the wheel and accused him of holding insulators 
inJusJiand^jsiuch he quickly disproved by opening his 
palms and raising his arms, which latter act served to 
pull the wire out of sight under his sleeve. He then 
turned on his heel, and as he approached the gaping 
crowd was received with that absence of elbowing 
which might characterize the reception of an uninvited 
visitor from the nethermost world. 



It is taken from the "drying table" to the 
" screeners," a series of tables with narrow openings be- 
tween them, the tables being set at a slight angle. If 
the shot is round and perfect, it rolls rapidly along 
these tables, skipping the openings, until it reaches a 
box at the extreme end, into which it falls. If it is im- 
perfect, it cannot roll fast, and falls into the openings, 
under which boxes are placed. 

The shot then goes to the "separators," which are a 
series of drawers, not unlike a bureau, which rocks 
backward and forward by machinery. The shot is 
poured into the upper drawer, which has an iron bot- 
tom perforated with holes of a certain size. The second 
drawer has holes of a smaller size, and so on down to 
the lowest drawer, the bottom of each drawer being 
perforated with holes of a size smaller than those in the 
drawer above it. The backward and forward motion 
throws the shot from side to side, letting all the shot 
the size of the holes or smaller pass through into the 
second drawer, while all larger than the holes remain 
in the drawer. The same is repeated down to the low- 
est drawer, so that each drawer contains a smaller size 
of shot tlian the one immediately above it. 

The next process is ' ' polishing. " The shot is put into 
irregular shaped iron boxes, which continually revolve. 
When the box is nearly full, powdered black lead is 
put in. The irregular motion of the box throws the 
shot from side to side, and the black lead is so ground 
intojit that it cannot be rubbed off. And it is this that 
gives it the beautiful shiny appearance. 



How Shot are Made. 

Every person who has walked about the lower part 
of this city, says the New York Tribune, must have no- 
ticed a high round tower, as high as the roadway of 
the Bridge, which rears itself high above the surround- 
ing buildings and has small windows at different places. 
This tower is in Center Street near Worth Street, and 
belongs to the Colwell Lead Company. There are sev- 
eral of these towers in this city. They are places built 
especially for the casting and manufacture of shot. The 
tower rises to a height of 176 feet, and is fifty feet in 
diameter at the base. It diminishes in diameter as it 
ascends, being about thirty feet across at the top. It 
is divided into several stories. A circular stairway 
made of iron extends to the summit, giving access to 
the several stories. Great height is essential for cast- 
ing, as the lead must cool in the descent, and thus as- 
sume a spherical shape. If hot, it would flatten when 
it strikes the water into which it falls. 

The first method is making what is called " temper." 
This is a mixture of arsenic and lead. The mixture is 
melted in large kettles, and is constantly skimmed and 
stirred. It is cast in bars, the same as lead. When the 
temper is made it is carried to the top floor, where 
there are kettles and a furnace for melting it. The 
temper is mixed with the lead, as pure lead would as- 
sume various shapes in casting; but when mixed with 
the temper in the proportion of three tons of lead to 
one ton of temper, it takes the shape of globules when 
it is cast. 

The casting pans are large colanders, round pans with 
holes perforated in the bottom. The casting is all done 
on the top floor, and the colander is suspended over an 
opening in the floor, which goes through the entire 
height of the building to the ground, where there is a 
well of water. The lead is melted in large kettles, and 
is dipped out and poured into the colander with ladles 
which have long handles. It oozes through the holes 
in the bottom of the colander, and falls through the 
opening to the ground floor into the well. The shot 
is taken out of the well by small buckets fastened to an 
endless belt, which runs over a wheel, which carries it 
from the well up to a long hot metal table. Here the 
shot is constantly stirred by men with long rakes, and 
the heat rapidly dispels the moisture, and the shot 
soon becomes perfectly dry. 



Bolton Flagging. 

Sixteen miles east of Hartford, Conn., in the town of 
Bolton, is a quarry of remarkable stone, not duplicated 
in its qualities by any other in this country. The stone 
is a micaceous slate, but is so thoroughly filled with 
mica that the slaty matrix is barely discernible by the 
eye. The best qualities of this stone are not affected by 
moisture and frosts, are not corroded by acids nor 
stained by oils, and a slab of it will bend perceptibly 
before it breaks. As a pavement, its durable quality is 
also remarkable; there are flags of it on a busy street 
in Hartford that have been trodden for more than fifty 
years, and are in good condition now. This stone is in 
great demand for floors and tables for chemical fac- 
tories and laboratories, for hospitals, and in public 
buildings where constant cleanliness is a requisite. 
The area of these flags is limited; very seldom is one 
quarried with a superfices of two hundred square feet. 

The quarries are in. the mountains known locally as 
the " Bolton Range," and forming the eastern bound- 
ary of the Connecticut River valley. They are at an ele- 
vation of about 1,000 feet above the level of the Connec- 
ticut River, and are of considerable antiquity, having 
been worked continuously for more than sixty years. In 
1820, flags of this stone were sent to Washington, Phila- 
delphia, Baltimore, and to New Orleans. At the first, 
the quarrying was largely done by means of gunpow- 
der; but this destroyed more than was gotten out in a 
marketable condition. Now gunpowder is used only to 
remove the superincumbent rock to make the ledge 
bare; all the slabs are taken out by the use of crowbar 
and wedge. The ledge has been traced for more than six 
miles, bu t much of it is valueless because of the cost of 
getting-Qut the stone, the layers being at an angle, so 
that the surface-rreekaiiayjbereached in one place at a 
depth of less than six feet, but within one hundred feet 
surface distance it will be sixty feet below the soil. The 
rock is split into slabs only where natural divisions oc- 
cur; some slabs may be only half an inch thick, while 
others are five inches, and as they are they must re- 
main, for no chiseling can effect another division. In- 
deed, the only means of dressing the stone is by ham- 
mering, the edges being dressed in this way ; the 
surfaces remain in their natural state, smooth and 
glistening. These natural divisions may be traced by 
the eye, sometimes entirely around a block, and where 
the minute crack appears, rows of thin iron wedges are 
inserted and gently forced in by hammers until one 
lamina can be lifted from the rest like the well-baked 
upper crust of a pie. 

•» • » > ^ 

Compressed Air In Birmingham. 

A very remarkable kind of public meeting was lately 
held in Birmingham — a meeting which seems at first 
glance to be without precedent. It was called by the 
promoters of the Birmingham Compressed Air Power 
Company, who have obtained an act of Parliament for 
the distribution, for manufacturing purposes, over a 
considerable area of the town of Birmingham, of air 
strongly compressed at a central station. The Town 
Council have accorded their moral support to the 
scheme, after receiving favorable reports from Sir F. J. 
Bramwell and Mr. Henry J. T. Piercy; and the object 
of calling the recent meeting was, says the Journal of 
Gas Lighting, to explain fully the nature and extent of 
the proposed undertaking to such of the inhabitants 
of the borough as might be interested in the scheme, 
either as future consumers or as investors. 

The meeting seems to have been very successful in 
every way. Several experts spoke simply and practi- 
cally in support of the scheme; and if an intelligent 
audience of power users — thoroughly alive to every- 



thing that might improve their pecuniary interests — 
cannot be got together in Birmingham, it is very diffi- 
cult to imagine where such an assembly could be col- 
lected. Judging from the report of the proceedings, 
the scheme was thoroughly examined from every point 
of view, and unanimously approved of on grounds of 
economy, safety, and cleanliness. All that now remains, 
therefore, is for the company to get to work and prove 
that they can earn a dividend. This they are confident 
of being able to secure; and if their anticipations should 
be realized, there is no possible reason why the conse- 
quential public benefits which they promise to the town 
should not be forthcoming. It is a most interesting ex- 
periment, and will attract a great deal of attention 
from other manufacturing communities. 

In New York and some other cities we distribute hot 
steam from a central station, the circulating pipes ex- 
tending in the aggregate for many miles underground. 
There is no reason why compressed air should not be 
so conveyed, and thus furnish power to run elevators 
and engines, large and small. 



Flrelcss Tramway Engines. 

The system of tramway haulage by tireless locomo- 
tives has been tried on a very considerable scale in Ba- 
tavia, and has given so much satisfaction that it is con- 
templated to extend it. The Batavia Steam Tramway 
Company, says Engineering, owns a line divided into 
two portions: the first, from Batavia to Kramat, hav- 
ing a length of 8 kilometers (5 miles) laid with a double 
track of Demerbe grooved rails, and the second from 
Kramat to Muster Cornelis, having a length of 4^ 
kilometers of single track of Vignolles rails. The first 
piece is almost level, with the exception of short in- 
clines of 1 in 32 over bridges; there are two long curves 
and a number of short ones of 30 meters radius. The 
second section has a continuous gradient of 1 in 450. 
The haulage is effected by 21 tireless Lamm Francq 
locomotives and five stationary boilers, the whole of 
which were manufactured by the Hohenzollern Loco- 
motive Works, Dusseldorf. Two of the boilers are 
situated at Batavia, and three at Kramat, but one only 
is in work at each station at a time, the remainder be- 
ing in reserve. 

They are worked 12 hours a day, and fill an engine 
every 1% minutes during about three hours in the day, 
and every 10 minutes at other times. An engine charg- 
ed to a pressure of 12 atmospheres (180 lb. per sq. inch) 
will draw two or three passenger cars from Batavia to 
Kramat, and from Kramat to Cornelis, up and down 
again to Kramat. Part of the line was opened in July, 
1883, and from the last annual report it appears that 
the cost of haulage amounted last year to 23 cents per 
kilometer (7'4d. per mile), composed of the ^following 
items: 

Cents. 

Driving engines 47 

Heating boilers 23 

Coals 140 

Packing, lubricating, etc 20 

Total 830 

(5 cents equal 1 penny.) 

More recently the cost of haulage has been only 17 
cents per kilo (5'24<Z. per mile), the price of coal being 
21. per ton. The consumption of fuel was at first 6 
kilogrammes per kilometer (21 '3 lb. per mile), but re- 
cently it has fallen to two-thirds of that amount. Re- 
pairs of boilers and engines have cost 2 cents per kilo- 
meter, and have consisted chiefly in returning the 
wheel tires and renewing the felt on the boilers. Since 
the road has been completed, the receipts per month 
have amounted to 22,800 florins, and the total expendi- 
ture to 12,800 florins, leaving a net monthly profit of 
10,000 florins (800?.). The fare is 2%d. for a four mile 
run, or any part of it. The engines give every satis 
faction. They are in native hands, and run constantly, 

with little attention and no breakdowns. Two more 

* 

have been ordered, and will be shipped from Amster- 
dam this month. It is believed that with a better road 
the expenses might be reduced to 50 per cent. 



Professor William Wagner. 
The founder of the Wagner Free Institute of Science 
in Philadelphia died at his home in the latter city Jan. 
17, at the great age of 96 years. He was an apprentice 
of Stephen Girard, but in 1835 retired from business 
with an ample fortune, and turned his attention to 
scientific subjects, founding the institution which has 
since borne his name. In October last we called atten- 
tion to the work that Prof. Wagner was doing for the 
promotion of the education of young people, and at 
that time it was thought that his gifts to the institute 
had amounted to $600,000, while his will now leaves all 
his property thereto. Prof. Wagner retained his facul- 
ties to the last, his death not being attributed to any 
special disease, but. to the gradual wearing out of the 
vital powers. 

« in » 

Recent excavations at Worms, Germany, brcaght to 
light about 1,300 feet of Roman pavement and a large 
number 'of objects of great interest, including some 
which afford a hint to manufacturers, namely, pieces 
for playing a game such as draughts, made of glass. 



© 1885 SCIENTIFIC AMERICAN, INC 



66 



SfMutitit %mnum. 



[January 31, 1865. 



BUTTER TUB. 

The pail is made of tinned sheet iron provided on the 
outside with a covering of wood pulp or building paper, 
held on by bending the top and bottom edges of the 
metal over the edges of the covering sheet. The metal 
bottom is placed a short distance above the lower edge, 
so as to permit the cool air to pass beneath. The joints 
of the paper may be covered by one or more metal 
strips, B, secured by rivets. Ears are riveted to the 
strips to hold the bail. The cover is formed with a 
flange, D, which is so bent as to fit on the upper edge 




MoADAM'S BUTTER TUB. 

of the tub. Ice can be placed in the cover to keep the 
butter fresh and cool. A sheet of building paper, E, is 
riveted to the upper surface of the lid. The bent part 
of the flange of the cover is formed with a series of slots, 
through which metal tongues, C, are- passed and then 
bent down to the outside to hold the cover on; the 
tongues are riveted or otherwise secured to the tub. 
The sheets of paper form a very perfect non-conductor of 
heat, and protect the contents of the pail from atmo- 
spheric influences. 

Further particulars can be obtained by addressing 
the inventor, Mr. James McAdam, of Postville, Iowa. 
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BELT FASTENER. 

The fastening is made of wire, which for about half 

its length is bent into a series of zigzags the angles of 

which are bent upward at right angles, forming loops, 

the number of which on each side being equal to the 




KELLS' BELT FASTENER. 

number of holes in each end of the belt. The holes are 
made at such a distance from the ends of the belt that 
when they are brought together the holes will be at the 
same distance apart as the rows of loops in the wire. 
In using the fastening, the ends of the belt are brought 
together, and the ends of the wire are passed through 
the holes in such a direction as to bring the zigzags on 
the inner side of the belt. The ends «of the wire are 
then passed through the loops successively, forming a 
second series of zigzags upon the outside of the belt, and 
are twisted together, as shown in the engraving. In 
use, the fastening beds itself in the belt so as to leave 
the surface smooth. The fastener is easily applied, and 
reliable in use. 

This invention has been patented by Mr. Thomas 
Kells, of 119 Freeman Street. Greenpoint, Brooklyn, 
N. Y. 



Sugar Blade from Potatoes by Electricity. 

Although glucose can be easily prepared from various 
amylaceous substances, all attempts to artificially pro- 
duce saccharose or cane sugar have hitherto been un- 
successful, but it is now announced that the synthesis 
of saccharose has just been accomplished by Messrs. 
Aubert and Giraud, and it is naturally anticipated that 
the discovery may eventually be of vast importance to 
the sugar industry. The process consisted essentially 
in submitting amylaceous matter derived from the po- 
tato, after it has been converted into glucose in the 
usual manner, to the action of an electric current equal 
to about 75 volts. The electrodes were immersed in 
the solution, and the current reversed from time to 
time. The reaction terminated in about two hours, and 
the finish was indicated by the liquid no longer giving 



the characteristic color with tincture of iodine or a 
precipitate with alcohol. The liquid was afterward 
defecated by means of lime, which was subsequently re- 
moved by carbonic anhydride, and the sirup was then 
decolorized and left to crystallize. The crystallized 
product upon analysis yielded 88 "38 of saccharose, 1 
per cent of glucose, 3 '67 per cent of ash, and 6 "95 per 
cent of water; it was, therefore, far from being pure 
cane sugar. At present it has not been decided whether 
the reaction consists in the dehydration of glucose, the 
union of a molecule of dextrine with one of glucose, or 
the hydration of dextrine. 



Progress of the Lick Observatory. 

The trustees of the Lick fund have already provided 
one of the most complete observatories in the world, 
although the great 36-inch refractor, which is to be its 
leading feature, is not yet built. The observatory is on 
Mount Hamilton, about 4,250 feet above sea level, and 
has a meridian circle which Prof. Holden thinks one of 
the most perfect of its class. The flint disk for the great 
equatorial was completed long ago, but it has as yet 
been impossible to obtain a crown disk. After nineteen 
unsuccessful attempts, two have been recently cast in 
Paris, and Mr. Clark, of the firm of Alvan Clark & 
Sons, visited Europe recently for the purpose of ex- 
amining them, but reports that both of them were 
defective. If these glasses had been perfect, it would 
have taken eighteen months to have ground and fin- 
ished them. Already the observatory possesses a 12- 
inch equatorial, a 4-inch transit, a comet seeker, a 
vertical circle, and a 6-inch equatorial. There are five 
clocks connected by a complete -eleeti4«at-isystem_ 



Thomas E. Fraser, superintendent of the observa- 
tory, states that the 36-inch glass, when finished, will 
be by far the most powerful one in the world, bringing 
the moon within thirty miles of the earth, whereas 
eighty miles is the limit of existing telescopes. 

Superintendent Fraser states that since records of 
the temperature have been kept on Mount Hamilton, 
winters have been growing colder. The lowest point 
reached during 1881 was 19° above zero; the next year, 
17°; the next, 15°; and last season, 13°. Thus far this 
season the lowest temperature has been 22". 



IMPROVED SHUTTER WORKER. 
The shutter worker, by means of which the shutter 
may be readily opened or closed, and locked in either 
position, is applied to the inside face of the lower rail 
of the shutter. The rocking spring catch is of any ap- 
proved construction, and is formed with reverse spurs 
at its opposite ends for engagement with fixed staples 
to hold the blind both when closed and opened. This 
catch is placed near the opening edge of the shutter, 
thereby relieving the latter of strain on its hinges, and 
keeping it more securely closed in a high wind. The 
device for working the catch consists of two rods, the 
longer of which extends nearly the full width of the 
shutter, and is connected at its forward end with the 
catch; the other end is provided with a handle and also 
with an inner laterally-projecting lip. The other rod 
is pivoted near the hinge edge of the lower rail, and its 
free end is pivoted to the long rod in advance of its lip, 
which occupies a position over the short rod between 
its two pivots. That end of the short rod secured to 
the shutter is pivoted in a position slightly above the 
horizontal plane in which the catch moves, and the 
rods are so arranged that when lowered the long one 
will drop below the end pivot and below the level of 
the catch, until stopped by the lip resting on the short 
rod, so that when the shutter is closed it will be held 
locked by the dip of the rods. The catch can be easily 
operated by raising or lowering the handle, and in 




BROWN'S IMPROVED SHUTTER WORKER. 

opening and closing the blind there will be no necessity 
to but very slightly open the window, and never any 
necessity to lean out of the window. 

This invention has been patented by Mr. Robert I. 
Brown, of 35 Westl30th Street, New York city. 



BURGLAR ALARM 

The engraving represents an improved burglar alarm 
which rings a bell and fires a cap or cartridge when the 
alarm is released; the device can be connected with 
any desired number of doors, windows, etc. On the 
outside of the box, A, are two bells, between which is a 
hammer arranged to be operated by a clock work in the 
box. On the inner end of the hammer is an arm hav- 
ing a hook in its free end, which receives a hook pro- 
jecting from a hammer rod, B, which moves vertically 
in guides on the inner sides of the box. The rod is 
pressed downward by a spiral spring, C. On the bot- 
tom of the box and below the rod is placed a firing 
block to receive the caps, the inside of the box being 
reached through the door, E. The upper end of the 
rod passes through a slot in the top of box. Pivoted 
on top of the box is an elbow lever, D, which is con- 
nected by wires and intermediate elbow levers with one 
end of a lever pivoted to the wall near the window, so 
that the outer end of the lever can be tripped by an arm 
on the sash. 

The alarm is set by pulling the rod upward, when it 
will be held by a pin projecting from its upper end rest- 
ing on top of the box at one end of the slot. A cap 
is placed on the block, and the arm of the clock work 
is engaged with the hook on the rod. If the window 
is opened, the wires connected with the elbow lever, 




SIMS & SHORKES' BURGLAR ALARM. 

D, will be pulled, thereby pushing the rod from the 
edge on which its pin rests. The spring will force the 
rod down to explode the cap, and the clock work being 
released will operate the hammer to sound the bells. 
Further particulars regarding this invention can be 
obtained from the inventors, Messrs. J. C. Sims and F. 
R. Shorkes, P. O. Box 255, Maynard, Mass. 



On the Canning of Fish, Etc. 

An esteemed correspondent, writing from British 
Columbia, says: 

Noticing your reply to a correspondent about 
canned goods, I (this morning) opened several cans of 
salmon that were processed in July of 1879, 1880, and 
1881, and on comparing them with last season's cans 
found it impossible to detect the slightest difference. I 
hold that if a can is once perfectly sealed, the contents 
will remain unaltered as long as the metal casing re- 
mains intact. A can will keep if every portion of the 
contents has been subjected to a temperature of 212° 
Fah., whether the air is expelled or not, as my experi- 
ments have conclusively proved. 

When I first began the business, I was taught that 
the air unless expelled would cause the contents to de- 
teriorate, and that was the reason the cans were 
vented. 

I soon found that it was a mistake. The venting is 
done for the purpose of testing for leaks. A tight can 
has a sound that cannot be mistaken for a leaky one. 

If your correspondent boils his fish, flesh, or fowl 
with the vents open, he will have dry cans for his pains. 
The vents must be closed when cooking, and opened, 
in the case of meats, after boiling one hour, then closed 
hot, and returned to kettle, and boil three hours for fish 
and less for meat without bone. Fruit is vented, and 
closed when finished. S. H. 



We noticed in a recent issue that a London scientist 
was trying to produce cats without tails. The Phila- 
delphia Ledger suggests that the experimenter will be 
a greater benefactor by producing the tails without the 
cat. The writer had evidently heard a discussion on 
his back yard fence, the night before. 
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SPIRIT LEVEL. 
Secured on the level bar over the spirit tube is a 
guard plate, on which is held a slide that extends partly 
or entirely over the spirit tube, which it approaches 
very closely. The width of the slide is equal to the 
length of the bubble, or the slide can be formed with a 
slot equal to the bubble. The slide can be so adjusted 
that the ends of the slot will coincide with the ends of 
the bubble when the level is perfectly horizontal, thus 
facilitating the taking of true levels. If two inclined 
surfaces are to be arranged precisely parallel, the level 




steam cylinders are inverted, 14 inches in diameter, the 
stroke is 10 inches, and the two engines are connected 
to the crank shaft at a right angle, so that the pump 
may be instantly started from any position. The 
water cylinders are each 8 inches in diameter, and are 
capable of delivering 224 tons of water per hour. The 
working parts are all unusually easy of access, and an 
idea of the compactness of the pump may be gained 
when it is stated that the floor space occupied is only 6 
feet by 5 feet 6 inches. — Textile Manufacturer. 



TYLER'S SPIRIT LEVEL. 

is placed on one of them, and the slide so adjusted that 
it will be over the bubble. The slide remains in this 
position, and the second surface can be adjusted until 
the bubble is below the slide. The uses to which sur- 
veyors . and civil engineers can apply this instrument 
will be apparent. 

This invention has been patented by Mr. B. F. Tyler, 
of Bridgeton, N. J. 
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IMPROVED QUADRUPLE PUMP. 

We have lately examined a very powerful pump made 
by Messrs. Goodbrand & Holland, of the 
Southall Street Works, Manchester, and give 
herewith a perspective view of it. This pump 
has several novel features which tend to in- 
crease its efficiency and durability, in both 
of which respects very satisfactory evidence 
was submitted to us. The pump is described 
as quadruple acting, that is to say, it has 
two double acting cylinders, as shown in the 
engraving. It is provided with two separate 
suction pipes, which may draw their water 
from one source or from two sources, as may 
be desired, the change being rapidly effected 
while the pump is at work. A very useful 
adjunct is found in the provision of air valves 
to each end of the water cylinders. The suc- 
tion is led to a hollow base plate which 
forms the foundation for the pump. The in 
ternal arrangement of this suction chamber, 
as we may be allowed to call it, is somewhat 
peculiar. The inlets to the upper and lower 
sides of the pump are in the form of nozzles 
projecting some distance into the chamber. 
Between each pair of nozzles is a kind of in- 
verted flattened dome, carrying the pump 
barrel above, and supported below by a web 
connecting it to the bottom plate of the base. 
The result of this arrangement is the forma- 
tion of a chamber on the suction side, secur- 
ing a steady flow of water, while the com- 
paratively contracted ways prevent oscilla- 
tion of water from one pump to the other. 
All the water passages have large areas, and 
especial care has been taken to avoid air 
traps. The valves are of the circular, grid 
type, the ways being arranged at an angle in 
such a manner as to give a whirling motion 
to the water. 

Two purposes are effected by this simple 
contrivance : first, a larger volume of water 
is delivered in a given time than when the 
usual straight ways are used; and second, 
the rubber valve cover is slightly advanced 
or turned at each beat, and therefore pre- 
sents a fresh surface at every stroke, and 
wears more uniformly, and for a greater 
length of time. Another advantage result- 
ing from the use of this modified form of 
valve is that the pump maybe run at greater 
speed than when the ordinary brass valves 
are used; 250 feet per minute being the ordi- 
nary rate of working. The delivery pipe, as 
will be seen, has seven outlets, thecentralone 
being prepared as a main discharge. As 
usual in pumps of this description, the col- 
umns are utilized as air chambers. The 



Chlorine as a Disinfectant. 

An investigation reported upon by Dr. Klein is the 
application of chlorine as an air disinfectant, especially 
in respect to swine disease. It has been shown that 
this disease is highly infectious, and that the infection 
is easily conveyed by the air, which is the usual man- 
ner of the communication of the disease. It was there- 
fore considered by Dr. Klein to be specially suited for 
ascertaining experimentally the gaseous substance by 
which it could best combated. It is known that a 
healthy pig placed in the same stable with a diseased 
one is sure to take the disease, though the animals are 
carefully kept apart from each other. Dr. Klein there- 
fore experimented as to the extent to which this atmo- 
spheric communicability obtained in an atmosphere 
impregnated with as much chlorine as the animals 
could endure without evincing discomfort. It was 
found that a healthy animal could with safety be 
placed in the same compartment with a diseased pig, 
even for so long a time as six hours, for five successive 
days, provided the air in the compartment was main- 
tained well fumigated with chlorine gas, two good 
fumigations up to a marked pungency in the six hours 
being required. It was also found that one good fumi- 
gation with chlorine neutralized effectually the virus 
in a compartment from which a diseased pig had been 
removed, so that another animal could be placed in it 
without danger of infection. 



Four Engines in Collision. 

Two heavy freight trains on the Nickel Plate road, 
each drawn by two engines, collided near Grand Cross- 
ing on Jan. 20, badly damaging the four engines; and 
killing an engineer named Charles Ellis. The loss is 
$20,000. 



COMBINED GUARD AND WEEDER. 

The accompanying cuts (Fig. 1 is a plan view of the 
device as applied to the right and left hand beams of a 
cultivator, and Fig. 2 is a side elevation) show a com- 
bined guard and weeder, lately patented by Mr. Oscar 
Elce, of Parker, Dakota, the object of which is to pro- 
tect small plants from clods thrown by the forward 
shovels, and to destroy weeds and grass that may be 
growing near. Attached to the beams, A, of an ordi- 
nary cultivator are the forward standards, B, and the 
forward shovels, C. The forward end of the plate, D, 





ELCE'S COMBINED GUARD AND WEEDER. 

which is about 8 inches high and of any suitable length, 
is straight, and has its lower edge rounded, as shown in 
Fig. 2. To its lower edge is riveted a narrow steel plate, 
E, the forward part of the lower edge of which is round- 
ed, and its lower forward part is inclined inward toward 
the plants. The middle part, G, of the plate is verti- 
cal, and its rear part has an outwardly projecting hori- 
zontal flange, as shown in Fig. 1. 

When the cultivator is drawn forward, the inclined 
part of the plate, E, runs close to the plants, from 
which the weeds are pushed back, while the flange cuts 
off the roots of the weeds. The curved rear 
parts of the plates push the weeds below the 
forward shovels, forming a low ridge, which 
the rear shovels (not shown in 'the drawings) 
level down. The weeder is drawn by the 
bar, I, the forward end of which is bolted to 
the beam, and the rear end to the plate, 
D. At the extreme lower end of the bar is a 
clamping bolt that passes through a slot in 
the plate, and by means of which the guard 
and weeder can be adjusted to work at any 
desired depth in the ground. 
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Cleaning Clock and Watch movements. 

A bath can be prepared as follows, which 
will cleanse the movements of clocks and 
watches to perfection: One quart of water, 
about one teaspoonful or five grains of 
liquid ammonia or alkali; into this liquid 
should be grated or scraped fine, five grains 
of common soap. 

These proportions can be varied as desired, 
if the following remarks are kept in view: 

The articles to be cleaned should be 
plunged into this bath, where they should 
be allowed to remain at least ten minutes. 
Twenty or thirty minutes is better, especial- 
ly for clocks. The articles should be wiped 
dry when removed from the bath, or polish- 
ed up with a brush dipped in some polishing 
powder. The articles ought then to look 
like new; if this is not the case, they should 
be placed again in the bath, to which a small 
quantity of alkali must be added, as it may 
have lost some of its strength in the bath. 

Remark. — The alkali has the great advan- 
tage of not attacking the pieces of steel; 
when pure, it leaves the temper in all its 
purity. If the quantity of alkali is increased, 
the copper will become black, but the steel 
will not suffer in the slightest. When pure, 
if used very quickly, the alkali will clean in- 
stantaneously gold and silver watch cases, a 
brush dipped in polishing powder being used 
to dry the article and brighten the polish. 

This bath can be corked and set aside for 
future use, as it keeps very well. If it loses 
its strength all that is necessary is to add 
more alkali. 



IMPROVED QUADRUPLE PUMP. 



A pianoforte railroad car is being built 
in Birmingham, England, for the London 
and Northwestern Railway. "Appliances 
will be provided by which the sound of the 
carriage wheels will be deadened, so as to 
preserve the harmony of the music." 
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Ho w Rubber Boots and Shoes are made.* 

Did you ever see any crude rubber, and have you 
any idea how it is gathered and worked? There are 
twenty or thirty varieties of crude rubber, varying 
greatly in quality, and of all these the best is known as 
Para, a South American product, obtained in Brazil, 
about 1,800 miles above the mouth of the Amazon. It 
is called Para from the city of that name. from which 
it is shipped to foreign parts. The gum is gathered by 
tapping the rubber trees, as we tap maple trees for sap 
for maple sugar. The sap is gathered into a large pot 
into which the native dips a flat wooden paddle, to 
which gum adheres. He withdraws the paddle and 
holds it in a smoke made by burning palm nuts, which 
dries and cures the film of rubber on the paddle. He 
then dips again, and smokes again, repeating the pro- 
cess until he has on the paddle a bunch of gum weigh- 
ing several pounds. Then he splits the ball or roll to 
get the paddle out, and it is ready for market. 

These native are not models of honesty, however, as 
these chunks of gum frequently contain palm nuts, 
rubber nuts, pieces of iron, or are freely mixed with 
sand to add weight, which often causes the manufac- 
turer great trouble. The public, or a large share of 
the public, have an idea that crude rubber gum comes 
something like tamarac, and that it is melted and cast 
into whatever form is desired, but this is not true. A 
rubber shoe factory is not a foundry; it comes nearer 
being a printing office. 

These chunks of rubber are sliced into steaks, you 
might say, by sharp knives revolving rapidly and kept 
constantly wetted. When one of these knives strikes 
an iron spike, there is apt to be "music in the air." 
The operators are on the lookout, however, and acci- 
dents are so thoroughly guarded against that they are 
very rare. These steaks are then put into a chopping 
machine, where they are made into an article closely 
resembling boarding house hash, only that this hash is 
the straight goods, except that it needs cleaning. The 
small pieces thus formed are then put through a ma- 
chine which makes mince meat of them, and at the 
same time washes out all the dirt and sand. This (not 
the dirt and sand) is now shoveled into a rolling ma- 
chine which compresses the mass into rough sheets. 
This is the first process. These sheets are then taken 
to another building and put into a steam drying room, 
where they remain about three months to free them 
from all moisture. 

By the drying process they lose from 15 to 30 per 
cent of their weight. If the least moisture remains in 
the rubber when made up into shoes, the heat of vul- 
canization causes its expansion, and consequently 
causes blisters in the stock. The dry gum is then run 
between heavy iron rolls, heated by steam, and called 
grinders, by which it is softened to permit the admix- 
ture of the vulcanizing material. 

Rubber in its natural state is unfit for use, and Good- 
year's process of vulcanization by the aid of sulphur is 
necessary to utilize it. This mixing is done by running 
the ground rubber through still another series of roll- 
ers, which press the rubber and sulphur together in one 
soft, fine body, which is finally run through a calender, 
between great steel cylinders; the mass is pressed out 
into long smooth sheets of any desired width or thick- 
ness. Then comes the printing process. These sheets 
are fed through steel cylinders on the face of which is 
engraved the pattern for sole, heel, and upper desired 
to be produced, and these impressions are as clearly 
printed on the rubber as this type impression is on this 
paper. 

Then the sheets go to the cutters, who cut out the 
different parts and send them to their respective de- 
partments. The lasting is done similarly to that of 
other shoes, except that the parts are all put together 
by rubber cement, and, before removal from the last, 
they are placed in the vulcanizing ovens, where they 
are subjected to a degree of heat that transforms the 
various parts into a homogeneous mass in the shape of 
a boot or shoe with a seam, nail, or peg. Then, if a dull 
finish is desired, the last is removed, and the goods are 
ready for market. Otherwise they are varnished to 

give the bright finish, and dried, when they are ready. 
. — . ■»<« , » 

Electric Lights for Dwellings. 

Several different systems of electric lighting are in 
vogue in French private houses, but, says La Nature, 
they are all somewhat costly. One of the best systems 
is that of Gaston Menier, in which 150 Swan lamps are 
used, supplied by a series of 22 accumulators. These 
nominally yield from 40 to 50 amperes, which are suf- 
ficient to supply 60 lamps at a time — a number more 
than sufficient for any ordinary purpose. The accumu- 
lators are charged each day by a continuous current 
Gramme machine, regulated by resistances introduced 
into the circuit. The machine is driven by a 5 horse 
power "Otto" gas engine. With a little practice, the 
servant who has charge Of the lighting can, it is said, 
estimate the consumption pretty accurately, and re- 
charge the accumulators; allowing an excess of 10 or 12 
per cent for loss — possible errors. When it is necessary 
to use all the lamps, the direct supply from the machine 
is added to that of the accumulators. 

* " Ctocinnatiis," In Chicago Shoe and Leather BevUw. 



DETACHABLE SHIBT BOSOM. 

The accompanying cuts represent an invention pa- 
tented by Mr. George W. Lee, of Ridgewood, N. Y., 
which relates to that class of bosoms which are worn on 
woolen or other shirts, or over ordinary dress shirts in 
case the bosom fixed in the shirt is soiled. The bosom 
is made of muslin, or other material, and is secured on 
a backing provided at its top with two wings, forming 
a cape at its upper corners. A neck band is secured to 
the upper end of the bosom and along the inner edges 
of the wings or cape. In the lower corner of one wing 
is a buttonhole, and on the other wing is a button. In 
wearing the bosoms, the wings, of uniform or nearly 
uniform depth, where attached to the neck band and 
forming a pendent cape hugging the sides and back of 
the neck but not extending out to the shoulders, are 
adjusted to their place in such a way that their ends 
come together on the back directly below the neck. 

The front collar button or stud is passed through the 
shirt, the buttonhola in the neck-band of the bosom, 
and through the holes in the ends of the independent 
collar to be attached. The rear collar butto.i is passed 
through the hole in the band of the shirt, through the 
holes in the ends of the neck-band, and through the 
rear buttonhole in the collar. The buttoD on one wing 
of the bosom is passed through the hole in the other 
wing, thus holding the ends of the wings at the lower 
corners, the upper corners being held together by the 
rear collar button. The lower attached cape formed 
by the wings, by hugging the sides and back of the 
neck only, gives an excellent fit, and the bosom is not 
liable to be shifted or the independent collar to be dis- 
placed. 

When made as shown in Fig. 1, the wings are united 
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LEE'S DETACHABLE SHIBT BOSOM. 

at the rear, and the collar band is opened at the front. 
In this case the bosom is held by means of the front 
collar button, which is passed through the shirt, 
through the holes in the neck-band of the bosom, and 
through the two holes of the collar, and by the rear 
button passing through the neck-band of the shirt, 
the neck-band of the bosom, and then through the 
outer collar. 



Draught of Boiler Furnaces. 

The question frequently arises, What is the proper 
way to regulate the draught of a steam boiler furnace — 
by opening and closing the ashpit and furnace doors, 
or by means of a damper in the flue leading from boil- 
er to chimney? 

There is some difference of opinion and practice re- 
garding this matter, which probably arises from dif- 
ferences or peculiarities in the constructive details of 
various boiler plants, which might make it desirable or 
even necessary to regulate one way in one case and the 
other way in another case. 

Our own preference is decidedly in favor of regulat- 
ing the draught by means of a damper placed in the 
uptake or pipe leading from the front end of the boiler, 
smoke box, or front connection to the main flue. This 
uptake should be made of wrought iron, and riveted 
securely to the boiler shell, and the damper should be 
fitted as close to its lower end or the tube openings as 
possible, and be provided with a convenient hand at- 
tachment whereby it may be . set at any desired point 
and secured there. 

There is much less liability of burning out the grates 
in a boiler furnace when the draught is regulated by a 
damper than there is when it is regulated by the ash- 
pit door. For, let the ashpit door be closed tightly, 
and all circulation of air in the ashpit is stopped ; there 
is nothing to prevent the heat from the layer of incan- 
descent fuel being transmitted downward and over- 
heating the grates, and overheating means warping, 
twisting, and cracking of the bars, and we have known 
them to be melted from this cause. 

When, on the contrary, the ashpit doors are fully 
open, there is nothing to prevent the free circulation of 
air throughout the pit, and the bars are kept cool. We 
recommend omitting altogether doors to the ashpit, 
and making the opening through front nearly the full 
width of the grate, and making a water cavity or 
trough at least 6 inches deep in the bottom of the ash- 
pit. This should be kept full of water, as it has a great 
effect upon the temperature below the grates. 

For ease and certainty of regulation, a damper placed 
in the uptake, as described above, possesses great and 



obvious advantages over any manipulation of ashpit or 
furnace doors. Any one who has had charge of boilers 
fitted up in this manner can readily appreciate the 
truth Of this statement. 

There is, also, in our opinion, decidedly less loss of 
heat by infiltration of air through cracks in the setting 
walls when the draught is governed by a damper in 
flue than there is when the doors are used for same 
purpose; for, when ashpit doors are tightly closed, the 
draught of the chimney will draw air in through every 
crack and crevice in the walls, and this air entering the 
furnace at all points has a cooling tendency which it is 
most desirable to avoid. If the ashpit doors are open- 
ed, however, any leakage past the damper will readily 
be supplied by air passing through the fire, which is 
always the way air should go into a boiler furnace. 

The damper should always be so fitted and adapted 
to the boiler that, when it is tightly closed as far as it 
can be by the apparatus provided for operating it, it 
will allow sufficient draught to just keep the fires go- 
ing, and carry off any coal gas which may be generated 
in the furnace. 

The foregoing relates mow particularly to boilers 
used for power purposes, and those plants of such size 
as to require the constant supervision of an engineer or 
fireman. With many of the small house heating boilers 
where the draught is automatically regulated, it is 
deemed expedient by most steam fitters to regulate the 
draught by the ashpit door. For boilers of this type, 
this is undoubtedly a good plan in many cases; with 
the attention this class of boilers receives, there is pro- 
bably less danger of filling up a house with coal gas. — 
The Locomotive. 



Ballooning a Hundred Years Ago, 

The 7th of January marked the centennial of the 
first aerial voyage— on record — ever made across the 
English Channel; and it was made by an American, 
not an Englishman, Dr. John Jeffries, of Boston. He 
was a successful surgeon in London, and was scientifi- 
cally interested in air voyaging. He paid a hundred 
guineas for a balloon trip from London, to Kent, in 
1784, with the French aeronaut Blanchard. This was 
so successful that he agreed to pay some $3,500 or more 
for a voyage across the channel. There were no gaso- 
meters for illuminating gas in those days, so balloon- 
ing was not an easy matter for long distances — or even 
short ones. 

Blanchard, like some other aeronauts since, tried hard 
to escape his contract; even a vest lined with lead, sent 
home by the tailor to the wrong address, and which 
it was supposed would make their ascent difficult if 
not impossible, fell into Jeffries' hands. Finally they 
got off from Dover at a quarter past one o'clock, ' ' the 
little hero," as Jeffries called him, "the little heroic 
captain," being absolutely driven to start by his scien- 
tific employer. Jeffries had studied the wind, and 
was more decided than the pilots were, who said it 
would not extend (fair) beyond mid-channel. They 
"had risen considerably " by half past one, and could 
count thirty-seven towns and villages, with "a formi- 
dable view " of the breakers on Goodwin Sands. The 
same formidable view of the waves continued to en- 
liven the proceedings. They seem to have seesawed 
most of the way, throwing "overbasket" in their rise 
and fall, first, their ballast, then books, and even the 
brandy bottle. 

They finally landed about twelve miles from the sea, 
in the wood of Guines, and not so far from Calais but 
that they reached there (after frequent hospitalities 
by the way) at one o'clock that night. Dr. Jeffries 
was made quite a hero at the French Court, and was on 
the best of terms apparentlywith Dr. Franklin, at Pas- 
sy, and Mr. Jon. Williams; with Com. Paul Jones, Mrs. 
Bingham, " a very genteel American, from Philadel- 
phia, and Mr. Bingham." His journal, which is given 
in the Magazine of American History for January, is 
second only to Sterne's in its charming and naive ac- 
count of the France of thatperiod. He " thanks God " 
for his safe return by sea to Dover, the end of February. 
Considering that eighty-six years later M. Naya, in 
that same Paris, could not guarantee any more than 
Blanchard where his balloons should land, when 
sent out from the besieged city during the Franco-Ger- 
man war, and that to-day, in the Jeffries Centennial, 
balloon voyaging is no more manageable than it was 
then for precision or utility, there is room yet for in- 
vention, and capital too, to be expended in air voyag- 
ing inventions. 



New Turkish War Ship. 

Preparations have been made for launching the iron- 
clad frigate which has been nearly seven years on the 
stocks at Constantinople. Length amidships, 292 feet; 
extreme breadth, 55 feet; depth of hold, 39 feet; tonnage, 
4,167; nominal horse power, 800; armor, 6 inches, 7 
inches, and 9 inches, extending 5 feet below the water- 
line and 15 feet above it; armament, ten 8 inch Krupps, 
placed in a central battery arranged for both fore and 
aft as well as broadside firing. The ship is to carry, in 
addition, two 6 inch Krupps on the upper deck as ordi- 
nary pivot guns. 
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Singular Boiler Explosion. 

To the Editor of the Scientific American : 

On Sunday, the 11th of January, one of the two boil- 
ers of the steam screw tug M. Dougherty exploded, 
completely wrecking the boat, killing two of her crew, 
and injuring three others. The boat was steaming up 
the Monongahela near Elizabeth, twenty miles above 
here. She carried two boilers, 14 feet by 30 inches each, 
with three 9 inch and two 8 inch lap-welded flues. 
They were allowed 175 pounds of steam. It is well es- 
tablished that there were two full gauges of water and 
but 160 pounds of steam at the time of the explosion. 
The shell was of first quality steel. The peculiarity of 
this explosion was that the larboard boiler exploded, 
throwing the starboard boiler upon the left bank of the 
river and high up on a neighboring hillside beyond, 
where the exploded boiler fell. The starboard boiler is 
sound. T. C. N. 

Pittsburg, January 16, 1885. 



Opportunities for Inventors in the Provision and 
Grocery Trade. 

On every side we find that within the last few years 
improvements have been making rapid strides in every 
branch of trade we can think of excepting for grocers. 
The butcher and marketman uses to-day the same 
tools and nearly the same methods in vogue a hundred 
years ago. True, there is but little room to improve 
the knife, cleaver, or steel, but something is surely 
needed to lessen the labor and time of sawing, not only 
in the store or market, but also in the large packing 
houses. We have stood and looked at the band saw 
doing all manner of difficult scroll work, and wonder- 
ed why some of the manufacturers have never tried to 
introduce them among the packers and marketmen. 

The patterns already on the market would, we are 
sure, answer the purpose with one exception, that of 
the saw slipping on the driving drum or wheel, on ac- 
count of the grease from the meat, but we should not 
think this much of an obstacle to overcome. The 
amount of lost time in doing the work by hand is enor- 
mous. The blades would have to be tempered harder 
than for woodwork; the general features of the machine 
could remain as at present. The circular or jig saw 
would not answer, for reasons that may be apparent to 
any one acquainted with the action of the bone under 
the saw while in the meat. The one item of sawing 
ham houghs is a big one alone, to say nothing of sawing 
beef bones to remove the marrow, shoulder, shank, and 
round bones. In the retail markets, sawing the bone 
in steaks is about the slowest and hardest work a man 
has to do. A sawing machine to run by hand, if a 
good one, would be a boon. 

Again, can't some one get up a cheap motive power 
other than steam to run the grocery coffee mill? Even 
a spring motor that could be wound up quickly, so as 
to make from one hundred to one hundred and fifty 
revolutions of the mill, would be worth something if it 
could be wound up with a few turns of a crank handle, 
start, and left to run while the grocer was getting some 
other article for the customer. One who has never 
been in the business cannot know how valuable every 
minute is to a man with a store full of customers. You 
can't grind the coffee ahead, as no one will have it as a 
rule, even were it advisable. — American Marketman. 

■ « in» 

Progress in Railway Improvements. 

Railway inventions secure adoption very slowly. 
Looking back over the years, we remember that long 
after the Miller platform had proved itself invaluable, 
and was largely in use, one of our greatest trunk lines 
still coupled its cars with link and pin, and endeavored 
to render the transmit of passengers from car to car less 
dangerous and unpleasant by keeping a short plank 
across the ever varying gulf between the swaying 
cars. 

The air brakes too were looked on by many of the 
older Eastern roads as a new fangled Western device of 
doubtful utility, and, till appalling accidents compel- 
led, few of the New England railroads had condescend 
to adopt them; and to-day those selfsame roads find a 
hundred reasons why they should not adopt a uniform 
system of signals which has met the approval of a large 
majority of the railroads of the country. 

Talk of insular prejudice! Why, ten years ago nearly 
all our railroad men scouted the idea of track signals 
other than a red flag or a ball hoisted on a pole. The 
complicated system used in England might do for John 
Bull, they said, but it would never be used here. To- 
day our principal railroads have not only adopted 
those very signals, but have even improved on the 
English block system. Now we have signals at short 
distances apart which indicate to the engineer with 
unerring certainty whether the track is clear to the 
next signal ahead, and which he is otherwise forbidden 
to pass. These signals are worked by the power of 
electricity, called into action by the passage of the train 
itself, and depending on no human agency. 

Their automatic action is most interesting to watch. 
You may be standing near one, no train within sight or 
hearing. Presently you hear the distant rumble or 



see the puffs of steam that indicate the approach of a 
train. As it nears the signal you see the red disk fall, 
or the vane of lattice bars revolve, in time for the en- 
gineer to note its action. He sees it change, and knows 
at once not only that the track ahead is clear, but that 
till he has passed the next signal head, this faithful 
signal will forbid the passage of a following train. 
You wait and watch as the train disappears, and soon 
the red disk moves or the lattice bars revolve back 
to their former position, and you know that the 
train has safely passed the signal ahead. But this is 
not all. If the continuity of the track be broken by a 
rail removed for repairs, or if some straying cow has 
lain down on the track for a contemplative chew, the 
signal gives warning of the obstruction, and to fill the 
measure of its fidelity, if itself inoperative, it displays 
the warning signal of danger. Yet another purpose is 
served by electric signals. At level crossings and at 
stations a gong is made to ring when a train approaches 
within a certain distance, and the continuous ringing 
says clearly and unmistakably, " Train coming, clear 
the track." 

But the most perfect of signals can only call atten- 
tion to some fact, and so long as the element of human 
vigilance is required to note them, so long shall we re- 
main liable to accidents arising from human infirmi- 
ties. 

The English system of connecting and interlocking 
switches and their signals, in such a manner that one 
man controls the action of many without moving from 
his box, and by which the setting of a switch for a cer- 
tain movement of a train holds all others till that move- 
ment is completed, has already been adopted at some 
of our larger stations, and seems likely to be gradually 
adopted with the inevitable increase of traffic. — Rail- 
way Review. 



Hints for Those Who Intend to Build. 

Any one who has built a house will be likely to re- 
cognize his own experience in the following article 
from the Builder and Woodworker: The ordinary man, 
the writer justly continues, has very little knowledge 
of the amount of labor required to get out complete 
working drawings for a good-sized building. Now, the 
intending builder contemplates building in the spring, 
say April or the beginning of May. What does he do? In- 
stead of going to an architect during the winter months, 
when work is slack, and giving him his ideas, so that he 
may have time to work them out and develop them, 
he waits until a week or two before he is ready to build. 
Then the intending builder rushes off to an architect, 
and wants plans submitted to him at once. But every 
house must be treated by itself and separately, and the 
architect, like the physician, diagnoses the case, and 
takes measures accordingly. First he takes a survey of 
the ground; notices if there are any irregularities or pe- 
culiarities that may have to be overcome in a scientific 
manner. Then he prepares sketches, plans, and sub- 
mits them to his client. Nine times out of ten some 
modification or alteration is desired — an alteration 
may be trivial in itself, but which may necessitate con- 
siderable careful thought and study. 

With the sketch plans will be an appropriate esti- 
mate, which will generally come within a few hundred 
dollars of the actual estimate. Of course everybody 
wants a $15,000 house for $10,000, but this is such a trifle 
that every well educated architect is used to this pleas- 
ing trait, and would be disappointed if his client did 
not develop it. The alterations in the sketch plans 
having been made, the architect must get out a full set 
of working and detail drawings, showing with the 
greatest accuracy every important piece of construction 
and furnishing detail, very often full size of carving, or 
ornamental work or special features. These drawings 
have then to be traced, the tracings being used by the 
contractors, and the originals remaining in the archi- 
tect's office, and becoming a part of the contract. All 
this takes time, but the builder is anxious to see his 
house under way, and wants matters rushed. When 
the drawings have all been prepared, contractors are 
invited to estimate on the work and furnish their bids, 
which of course is again a matter of time. But at last 
the lowest estimate has been accepted, the contract 
signed, and the ground broken for the foundations. 
The troubles and tribulations of the architect are by 
no means ended. 

As the work progresses and begins to show its shape, 
the owner takes friends to see his new acquisition. Mr. 
A. suggests that the house will be a gem, but it ought 
to have a smoking room. Then Mr. B. visits the house 
and likes it ever so much, but there ought to be a little 
private room for its owner. Architect again consulted, 
and in some way or other a room is squeezed in. But 
these suggestions from the male side of the house are as 
nothing compared with the orders, hints, and sugges- 
tions furnished by the presiding member of the fairer sex. 
Ladies, as a rule, seem to think that houses will stretch 
like so much India rubber, and that it is as easy to add 
a room here, or a picturesque bower there, as it is to 
purchase the extra half yard for a dress, which every 
dressmaker finds her patron fails to provide. The 
moral of all this is that when you make up your mind 
to build a house, take. plenty of time about it; having 



settled on your plans, allow your architect to carry 
them out, and don't attempt to change them half a 
dozen times, because if you do the result will be un- 
satisfactory. 



Prof. Benjamin Silliman. 

Prof. Silliman, of Yale College, died at his residence 
in New Haven, Jan. 14, in the 69th year Of his age. 
He had been ill since Oct. 6, and his death was caused 
by heart disease, which induced dropsy and uraemic 
poisoning. 

During the last forty years the name of Prof. Silli- 
man has acquired a steadily growing prominence in the 
several departments of chemistry, geology, and mine- 
ralogy. His father was the first to occupy the chair of 
Chemistry at Yale College, which he filled from 1802 to 
1853, and was then succeeded by the son. The Ameri- 
can Journal of Science and Arts, more generally 
known as Silliman's Journal, was founded by the 
elder Prof. Silliman in 1818, and the son at an early age 
became a contributor to the publication, which was 
afterward conducted by the son, together with Prof. 
Dana. In 1842 Prof. Silliman began to receive private 
pupils from Yale in analytical chemistry and mineralo- 
gy, and later to take advanced students in physics 
and chemistry, an enterprise which proved the germ 
from which has grown the present Sheffield Scientific 
School of that college. 

In 1846 Prof. Silliman published his " First Princi- 
ples of Chemistry " which became a standard text- 
book at once, and of which over 50,000 copies have 
been sold. In 1849 he was elected to the chair of Medi- 
cal Chemistry and Toxicology in the Medical Depart- 
ment of the Louisville University, which at that time 
was one of the most flourishing institutions in the 
United States. He held this professorship for five 
years, until 1854, when he resigned to take charge of 
the instruction in chemistry in the Academical and 
Medical departments of Yale, a position which had 
been made vacant by the resignation of his father, the 
instruction in geology and mineralogy having been as- 
signed to Prof. Dana. He resigned his position in the 
Academical Department in 1870, but continued to serve 
the college in the Medical Department. In 1853 he had 
charge of the chemical, mineralogical, and geological de- 
partments of the world's fair in the Crystal Palace in 
New York, and in connection with Charles R. Goodrich 
edited, the following year, " The World of Science, 
Art, and Industry " and " The Progress of Science and 
Mechanism," in which the chief results of the great ex- 
hibition were recorded. In 1858 he published his "First 
Principles of Natural Philosophy and Physics," a sec- 
ond edition of which was issued in 1861. 

He was one of the 50 original members named in the 
act of Congress of 1863 incorporating the National 
Academy of Sciences, and served the Government dur- 
ing the war on some important commissions. He made 
three visits to California— in 1864, in 1867, and 1872— 
occupying his time with professional work in the mines, 
and mineralogical and geological explorations. In 1868 
he presented his private cabinet of minerals to Cornell 
University, where it is labeled with his name. He 
made important additions to the mineralogical collec- 
tions of Yale, and the metallurgical cabinet of the Yale 
Scientific School is the result of his explorations and 
labor. 

Prof. Silliman had been the State Chemist of Con- 
necticut since 1869, and in this capacity was frequently 
called to the witness stand as an expert in murder and 
other trials, and he was also employed as an expert in 
numerous patent cases calling for an exceptionally 
good acquaintance with chemistry and physics. He 
printed, in addition to his more ambitious works, a 
great number of memoirs on scientific and practical 
subjects and many addresses and opinions which are 
valuable as contributions to scientific history. He was 
one of the trustees of the Peabody Museum of Natural 
History, and was a member of numerous scientific so- 
cieties on both sides of the Atlantic. 
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The Mersey Railway. 

The whole length of the tunnel under the river Mer- 
sey, which is 1,300 yards from quay to quay, is now 
arched in, and the greater part of the land approaches 
are finished, so that the laying of the permanent way 
will shortly commence. The total length of the line 
will be 4J£ miles, independent of some extensions now 
being proposed. It runs from the London and North- 
western and the Great Western joint lines at Birken- 
head to the Central Station at Liverpool, the course 
being chiefly under the public streets in the land por- 
tion. The underground parts of the stations at Green- 
lane, Tranmere, and Hamilton Square, Birkenhead, 
with that at James Street, Liverpool, are in a forward 
state. The hydraulic machinery for lifting train loads 
of passengers, the machinery for mechanical ventila- 
tion, and the locomotives and carriages are in course 
of manufacture. It is expected that the railway will 
cost half the mileage rate of the Metropolitan Railway, 
and that the main line of three miles will be opened 
about June next. The engineers are Messrs. J. Brun- 
lees and C. Douglas Fox; the contractors are Major 
Isaac and Messrs. John Waddell and Sons. 
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Gas Tar as a Health Preservative. 

The serious outbreak of cholera with which France 
has recently been visited has caused inquiry to be made 
as to the extent to which persons engaged in particular 
manufacturing operations enjoy immunity from or are 
rendered more susceptible to the attacks of epidemic 
disease. It has been known almost ever since the estab- 
lishment of gas works that the exhalations arising in 
the various processes of gas manufacture, although, 
perhaps, not specially pleasing to the olfactory organs, 
are not detrimental to health, but are, 
on the contrary, highly beneficial in 
special forms of disease, such as vhoop- 
ing cough and croup. The extensive 
use, in throat ailments, of preparations 
in which some form of carbolic acid 
figures largely is a testimony to the 
value of this derivative of coal tar as a 
therapeutic agent. A recent issue of 
the Journal des Usines a Gaz contain- 
ed an article in which particulars are 
given respecting certain investigations 
made by a Dr. Lemaire some years 
ago into the subject of the influence of 
coal tar and its derivatives upon the 
health of the workmen employed in 
the preparation of these substances. 
His inquiries were made chiefly in con- 
nection with the employes of the Paris 
Gas Company. He found that those 
whose duties did not necessitate a pro- 
longed stay in the parts of the works 
where tar was to be found were liable 
to all kinds of ailments, and formed a 
considerable proportion of the num- 
ber on the sick list; while among the 
workmen specially occupied with tar, only three were 
sick in the course of seven years. This result is all the 
more striking when the number of workmen in the 
service of the company at the period referred to is con- 
sidered. There were altogether 20,553 men, of whom 
764 were engaged in some occupation connected with 
tar. 

Dr. Lemaire also cites the case of the Bayonne 
Gas Works, where the workmen had not only not been 
attacked by cholera during its prevalence, but generally 
enjoyed immunity from skin diseases. M. Bouley. a 
professor at the Veterinary School at Alfort, found, as 
long ago as 1860, that gas works employes escaped dur- 
ing cholera epidemics; and the communication of this 
fact to Dr. Lemaire caused him to institute 
his inquiries into the subject. 



men from their unlimited field of observation have to 
say. It is for this reason we direct attention to a 
topic which must soon be very widely discussed among 
all sections of the community. — Lancet. 



A SIMPLE MODE OF ASCERTAINING THE REVOLUTIONS 
OF A SHAFT. 

To the Editor of the Scientific American : 

Noticing a revolution counter in one of your recent 
numbers, I send you an automatic record of 582 revolu- 




SIMPLE MODE OF ASCERTAINING THE REVOLUTIONS OF A SHAFT. 



tions per minute made by a process less generally 
known than it should be. 

A lead pencil is tied to the end of a shaft so as to re- 
volve in a circle of convenient size. A piece of paper is 
lightly held against the end of the pencil, which, if the 
paper is held still, traces a circle upon it; but if the 
paper is moved backward and forward, the pencil 
traces a series of loops intersecting each other. It is 
easy to count them, and thus to determine the number 
of revolutions made while the paper touches the pencil. 

I inclose a record, which, having been in position 
ten seconds, shows that the velocity was 582 revolu- 
tions per minute. M. C. Meigs. 

Washington, D. C, December 20, 1884. 



milldams. 

A decision by the United States Supreme Court, in a 
case which was carried from New Hampshire, has just 
been rendered, which will interest all men who have 
anything to do with water power in general, or with 
milldams in particular. Many of the States have laws 
which authorize persons to maintain milldams on 
streams which are not navigable, the dam being erected 
upon property owned by the persons, upon condition 
that they shall pay to the owners of the land which 
may be overflowed such damages as 
may be assessed. In the case in ques- 
tion, the claim was made that the 
effect of such a law was to deprive the 
owners of overflowed land of their pro- 
perty and the uses of it without due 
process of law, and hence that the sta- 
tute was in violation of the Fourteenth 
Amendment to the Federal Constitu- 
tion. In the opinion rendered Janu- 
ary 5, by Justice Gray, of the United 
States Supreme Court, he sustained 
the validity of the New Hampshire 
act, and this may properly be regard- 
ed as a test case, and very probably it 
will result in upholding the milldam 
laws in other States. 

M. Jablochkofp announces another 
battery of great scientific interest. A 
small rod of sodium weighing about 8 
grammes is squeezed into contact with 
an amalgamated copper wire, and flat- 
tened. It is wrapped in tissue paper 
and then damped with three w r ooden 
pegs against a plate of very porous 
carbon. This completes the element. The moisture 
of the air settles on the oxidized surface of the sodium. 
It works without any other liquid. The E. M. F. is 
2'5 volts, but the resistance is as great as 25 ohms. 



Whole Meal Bread. 

The late exhibition of breadstuffs at Hum- 
phrey's Hall, Knightsbridge, although it was 
not so largely attended as was expected, has 
been the means of reviving attention to the 
subject of whole meal, so strongly advocated 
by the Bread Reform League and by its in- 
defatigable honorary secretary, Miss Yates. 
If the chemists alone had to decide the ques- 
tion of the relative values of whole meal and 
ordinary white bread, the public would have 
to wait a long time before it could obtain a 
satisfactory reply; for on this point chem- 
ists differ more than doctors. If we inter- 
pret the opinion of the profession of medi- 
cine correctly, there is a growing disposition 
in favor of the whole meal bread, on practi- 
cal rather than on theoretical and chemical 
grounds. The bread which contains all the 
constituents of the wheat, except the outer, 
insoluble, and irritating portion of the seed, 
seems, when the appetite for it has been 
obtained, to be more satisfying and digest- 
ible than the white and fashionable product 
which is found on most tables, of rich and 
poor alike. 

It is believed, too, that for children the 
whole meal is the best for sustaining growth 
and for building up the skeleton strongly 
and in perfect form. The supply of whole 
meal bread is now much facilitated by the 
improvements that have been introduced in 
the decorticated or granulated flour, to 
which Lady John Manners has called public 
attention in her late paper on Wheat Meal 
Bread. In the decorticated whole meal the 
extreme outer coating of the wheat grain is, 
by a special process of abrading, to the per- 
fection of which Dr. Morfit has rendered able 
service, cleverly removed. After the abrad- 
ing process is completed the whole of the 
grain is reduced to a fine flour, in which there 
is retained all the substances that are nutri- 
tious and digestible. Considering the fact 
that the whole meal bread, when it is, properly manu- 
factured, is easily assimilated, we are lead to the con- 
clusion that it must be more nutritious generally than 
other bread, in which starch predominates. But we 
dp aot wish to be dogmatic, and would prefer, before 
pronouncing a strong opinion, to hear what medical 




VANDERC00K, SMITH & BAKER'S WEIGHT POWER MACHINE 



[The accompanying engraving clearly shows how the 
pencil is fastened to the shaft and the position in which 
the paper is held.] 

«n i » — 

A very good artificial stone is made by using one part 
of Portland cement and three parts clean, sharp sand. 



WEIGHT POWER MACHINE. 

The engraving represents a machine for utilizing 
weights as a power for lifting water or for other pur- 
poses. Journaled in brackets on the uprights of the 
frame is a shaft carrying a wheel, on one side of which is 
formed a grooved pulley over which passes an endless 
rope, and a sprocket wheel over which extends a chain 
having a heavy weight at one end. The chain also passes 
over part of a sprocket wheel loosely mounted on its 
shaf t,and pro vided with a pawl engaging with 
a ratchet wheel rigidly mounted on the shaft. 
On this shaft is a cog wheel that engages 
with a pinion on the lowest shaft, on which 
is loosely mounted a drum having a spiral 
groove in which winds a rope to whose free 
end is suspended a bucket. The drum has 
a clutch hub to engage with a clutch sleeve 
that turns with, and slides on, the shaft. A 
lever, connected with the sleeve, is pivoted to 
a cross beam, and has its upper end pivoted 
to a bar sliding transversely ; the lower end 
of the lever is so placed that the bucket will 
act on it. (This construction is shown plainly 
in Figs. 2 and 3.) In the bottom of the buck- 
et is a valve, opening upward, and on its top 
edge is a hook arranged so as to catch on a 
wire bail at the end of the spout. A brake 
shoe is so placed as to bear against the face 
of the wheel on the upper shaft; the arrange- 
ment of the levers for operating this brake 
is shown in Figs. 1 and 2. 

The weight is raised by turning the upper 
shaft by means of the endless rope. The 
bucket being at the bottom of the well, the 
clutch collars are disengaged and the brake 
lowered to rest upon the pulley, thus pre- 
venting the pulley from revolving, and stop- 
ping the entire machine. When the machine 
is to be operated, the lower lever is moved so 
that the clutch collars will engage, and as 
the same movement releases the brake the 
weight descends, the drum revolves, and the 
bucket is raised. When it arrives at the top, 
the hook catches on the bail and the bucket 
is swung to horizontal position, permitting 
the water to flow into the spout. As the 
bucket swings up, its bail acts on the lower 
end of the lever, and moves it in a direction 
contrary to that in which it was moved to 
start the machine; the brake then prevents 
the further descent of the weight. The 
bucket descends immediately after it has 
been emptied, a spring, coiled by the un- 
winding of the rope, regulating the speed. 
The weight cap be so adjusted that by rais- 
ing it once several buckets of water can be 
raised before it becomes necessary to again wind up the 
weight. 

This invention has been patented by Messrs. M. Van- 
dercook, W. P. Smith, and H. M. Baker, and particu- 
lars can be had by addressing Mr. W. P. Smith, of 
Manton, Mich. 
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THE MASON WASP. 

There is no one living in a warm country who has 
not observed certain little earthen structures of irregu- 
lar form sticking to the beams, wainscoting, and walls 
of houses. At first sight, we would readily take these 
little masses for lumps of mud or for heaps of dust 
piled up by chance and left through the negligence of 
servants. This is not the case, however, and if we take 
the pains to examine these bits of earth with some at- 
tention, we shall find that they are nests whose archi- 
tects belong to the family of mason wasps — hymenop- 
tera of the tribe Eumenides. 

The round apertures formed in the external face of 
these nests are so many orifices through which the per- 
fect insects have made their exit. These latter, after 
each of them has undergone its mysterious metamor- 
phoses in a separate cell, finally cast off their chrysalid 
envelop, and, after a long seclusion, come forth to en- 
joy life and light. 

Let us watch the work of a solitary wasp. The in- 
sect resembles a large black fly, and its violet and iri- 
descent wings have a most brilliant luster. Its abdo- 
men, which is separated from its thorax by a very pro- 
nounced constriction, renders that comparison very just 
that our fathers instituted between these elegant in- 
sects and our grandmothers pinched up in their long 
corsets. The last rings of the abdomen are red, and 
the same is the case with the front, which is 
varied with fawn color. The mandibles of the 
male are curved in the form of a sickle. They 
remind one of the saber of an Abyssinian 
warrior, and, through their large size, out of all 
proportion to that of the insect, produce a most 
curious aspect. 

This wasp is a stinging hymenopter of the 
division diploptera, and is known to science as 
Synagris calida, Fab. The female does the 
constructing of the nest. She begins by 
selecting a place along a beam or in the angle 
of a window, and, after a careful examination 
of the surroundings, flies away. Soon she is 
seen returning loaded with a lump of mortar 
made of sand that has been moistened with her 
saliva and kneaded with her mandibles. By 
means of these latter organs she applies the 
lump to the wall, spreads it out and shapes it, 
then makes another journey, and thus succeeds 
in accumulating a certain quantity of mortar. 
In a few days there is seen a rounded structure 
of earth, as long as one's finger, or flat and 
elongated, as shown in the engraving. The 
nest is then perforated with round holes, each 
of which corresponds to a, very regular oval 
cell whose sides are carefully smoothed. The 
number of these cells is often considerable — 
certain nests sometimes containing more than 
twenty. The nest is then thirty times larger 
than the architect. The mother lays one egg 
in each of the cells, and accumulates prey 
around it which, although alive, is incapable of 
defending itself against the young larva that 
will emerge from the egg and devour it. This 
future food is captured and prepared as follows: 
The wasp, having started on a hunt, hovers 
about shrubs until she spies a caterpillar. This 
she swoops down upon like a bird of prey, 
seizes its neck in her mandibles, and pierces it 
with her sting. The caterpillar makes a few 
convulsive movements, vomits up a green 
liquor, and falls back inanimate, when its ene- 
my seizes it in its mandibles and carries it to her 
nest, and disappears with it in one of the cells. 
This operation is repeated twenty or thirty times, ac- 
cording to the number of eggs to be provided for, the 
mean number being six caterpillars for each. When 
this work is terminated, the wasp closes each aperture 
in the nest with mortar, and soon afterward dies near 
the structure that she has so laboriously built. 

We shall now soon see emerging from the egg a small, 
feeble, blind, white worm, which will at once resolutely 
attack one of the caterpillars accumulated around it. 
The caterpillar, which is of gigantic size as compared 
with its enemy, will endeavor in vain to defend itself; 
its jaws will move convulsively and its rings will con- 
tract, but it will be unable to escape, and the gnaw- 
ing worm will keep on penetrating deeper into its body, 
tearing its sides and lacerating its entrails. 

This phenomenon is due to the fact that the cater- 
pillar has been paralyzed, and, although alive, exhibits 
every appearance of death. The reason of this state 
of things is known. The wasp stings the caterpillar in 
the middle of the body in such a way as to reach one 
of the gangiions of the chain of nerves. This stinging 
brings on a paralysis due to the action of the poison. 
It is always at this place that the larva attacks the first 
caterpillar, and, moreover, the mother wasp takes care 
to lay the egg nearly on that part of the latter's body 
which is to be devoured first. After the larva has in- 
creased in size, and its jaws have become stronger, it 
attacks the other caterpillars at random, and often 
leaves one-half eaten in order to begin on another. 

At the end of about a month the larva has reached its 
full development, stops feeding, and prepares to enter 



the chrysalis state. At this time it is a sort of rounded 
worm about two-thirds of an inch in length, of a 
creamy white or rose color, fleshy, nearly torpid, and 
completely destitute of legs. The anterior part of its 
body is inclined forward, and its little round head re- 
sembles a ball of opal from which the mandibles and 
jaws stand out in relief through their reddish tint. The 
larva consists of fourteen segments inclusive of the 
head. These rings are clearly denned, and are provided 
on each side with a rounded projection containing an 
aperture. These are the stigmata, or organs of respira- 
tion. There are ten pairs of them. When the larva 
has reached this state of maturity, it lines its cell with 
a preliminary network of silk, and then spins and en- 
velops itself in a yellowish white, silky cocoon, tak- 
ing care in doing so to leave its dejections in one cor- 
ner of the cell, and to spin in such a way as to leave 
them outside of the cocoon. If the latter be opened 
after a few days, a|wasp will be found therein, but it 
will be soft and wholly white, and its legs and antennae, 
folded along the body, will seem, through their trans- 
parency, to be so many rods of crystal. The wings, 
folded in all directions and partially covering the legs, 
will seem like stumps. At this stage the mouthpieces 
are spread out on the prothorax, and the whole insect 
is bent double. But gradually the eyes become fawn 
colored, then brown, and finally black. The mouth. 




THE MASON WASP AND ITS NEST. 

pieces take on a color, the different parts of the thorax 
harden and assume their different tints, and finally the 
insect appears with all its colors. The Synagris still 
remains for some time in this nymphal state, but finally 
the hour of awakening arrives. It then frees itself 
from and devours the fine pellicle that invests it, tears 
the cocoon, pierces the wall of its cell, and at length 
sees the light. At first it is dazzled, but gradually it 
begins to stretch its wings in the sun and make them 
vibrate. It stretches out its legs and passes them over 
its mouth, and finally flies off in space, where it has a 
few days to live. — La Nature. 

« m» 

Sulphur Fires In Cholera Epidemics 
In the autumn of 1872, when sanitary officer at\the 
Sonepore Fair, and during the height of the pilgrimage, 
when the people thronged in thousands to the bathing 
ghats, Deputy Surgeon-General Tuson first used sulphur 
fires as, a prophylactic measure against cholera. These 
fires were ; made at fifty yards apart, and kept alight 
during the whole time that the fair was at its height. 
Not a single case of cholera occurred; a remarkable cir- 
cumstance, since cholera had generally broken out at 
previous fairs. A similar good result was obtained at 
Dinapore, where cholera was actually prevailing. In 
the pamphlet on this subject which is published by 
W. H. Allen & Co., Waterloo Place, Dr. Tuson has ad- 
duced certain facts and arguments in support of the con- 
tention that sulphur fires are efficacious in epidemics of 
cholera. The basis of his explanation of their efficacy 
is the germ theory of the disease. — Lancet. 



Uses of Gelatine. 

Gelatine being now in ordinary use in the photo- 
graphic laboratory, it may not be out of place to point 
out some of the purposes to which it may be applied, 
otherwise than in the manufacture of sensitive dry 
plates. 

Mr. Woodbury has already published that a thin five 
per cent solution of gelatine colored a strong yellow by 
a sufficiency of bichromate of potash makes a good ce- 
ment for uniting pieces of broken glass. The glass 
must be warmed, wiped dry, the cement then applied, 
and the mended glass article then exposed to light for 
several days. He has also published that a strong solu- 
tion of gelatine to which a little glycerine and red col- 
oring matter, such as carmine, have been added makes 
a substitute for wax for covering the corks and upper 
part of the necks of bottles. 

In the form of capsules, gelatine is used by druggists 
to hold many liquids of a greasy nature — such, for in- 
stance, as castor oil — so that they may be swallowed 
without the unpleasantness arising from their nauseous 
taste. The capsules are made by the aid of a small 
egg-shaped, highly polished little knob of iron, having 
a pointed iron stem by which it is held. The knob is 
rubbed with a slightly oily cloth, then dipped in the 
warm gelatinous mixture, after which the pointed stem 
is put into a hole in a board, while the gelatine on the 
knob is cooling and hardening. The gelatinous 
mixture usually consists of six parts of gela- 
tine, twelve parts water, and one sugar. In a 
short time after dipping, the capsule is cold 
enough to be removed from the mould, which 
is done by cutting the gelatine round the upper 
part of the stem with a knife, then pulling off 
the capsule dexterously with the fingers. 

At this stage it should be elastic enough to 
pull off without tearing, and to shrink nearly 
to its moulded shape directly afterward. A 
syringe with a nozzle bent at right angles to 
the axis of its cylinder is used to fill it to about 
three-fourths its capacity; if more were forced 
in, the gelatinous envelope might possibly break 
afterward with changes of temperature. The 
hole is closed with a touch of a strong solution 
of gelatine, and the same end of the capsule is 
then dipped in a weak solution of gelatine to 
give greater security by the thin cap thus ap- 
plied. The gelatinous solution used for sealing 
the capsules always contains a small proportion 
of gum. The capsules having been allowed to 
dry, a polished appearance is given to them by 
rubbing them with a slightly oiled cloth. 

Gelatine is one of the many substances some- 
times used for the coating of pills, in order that 
they may not stick together in the box, and 
may not be tasted in the act of swallowing them. 
The solution used for covering them consists of 
one part of gelatine to two parts of water. The 
pills are cleared from any dust or powder which 
may be on their surface; then each pill is stuck 
upon the end of a piece of wire four or live 
inches long, and the lower end of the wire is 
thrust into a basin of sand, which acts as a 
kind of a pincushion. The pills are next dipped 
one at a time into the warm solution of gelatine; 
then the other ends of the wires carrying them 
are replaced in the sand, where they look like 
an assemblage of large pins standing while 
their gelatine-coated knobs are setting and dry- 
ing in the air. Sometimes on removing the 
pills from the wires a little tube of gelatine from 
the outside of the wire comes off with it; this 
tube is carefully cut off with scissors. The hole in the 
gelatine where the wire pierced the pill is then closed 
with a little warm solution of gelatine, applied by 
means of a small brush of camel's hair. 

One fact about gelatine does not seem to have receiv- 
ed that attention in photography which it deserves, 
namely, its curious power of dissolving phosphate of 
lime — the chief constituent of bones. Furthermore, it 
always contains a little phosphate of lime, which may 
or may not by double decomposition introduce a trace 
of phosphate of silver into all gelatine argento-bromide 
emulsions. The late Dr. William Gregory, Professor of 
Chemistry at Edinburgh University, says: " The pro- 
perty of gelatinizing depends on the presence of phos- 
phates; for when gelatine is long boiled with water 
alone, or with a little alkali, phosphate of lime is de- 
posited, and the solution no longer forms a jelly on 
cooling." If this be so, the functions of phosphate of 
lime in gelatine and in photographic emulsions deserve 
more attention than they have hitherto received. — W. 
H. Harrison, Br. Jour. Photo. 



Transparent show bills may be cemented to glass 
windows in the following manner: Very fine white glue 
or preferably clean parchment chippings boiled in dis- 
tilled water in glass or enamel until dissolved, must be 
applied very evenly with a soft hair brush to the face 
of the bill. Then press it on the glass, and in a few 
minutes the bill will be firmly fixed. Glass, may be 
fixed to glass in this way, and the cement 'will bear a 
good deal of dry heat. 
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The World's Fair at New Orleans. 

It is often the fate of those who conduct great public 
enterprises to be accused of incompetence and censur- 
ed for neglect when, had they succeeded, success would 
have been without applause and diligence without re- 
ward. Hence it is that the managers of the World's 
Fair, if we may judge from the reports in the popu- 
lar press, are now under the ban of public disap- 
proval. 

Special reports leave the city daily for all parts of 
the country, testifying to the incompleteness of the 
buildings, the tardiness of the arrangements, and the 
inability of the managers to handle the mass of exhi- 
bits which daily arrives. These reports are sincere, 
and are written by disinterested persons, though for 
the most part after only a cursory examination into the 
facts. That they are unreasonable few will deny who 
are aware of the obstacles which have unexpectedly 
appeared to thwart the efforts of the manager j. 

Considering that the majority of the exhibitors were 
very late in their demands for space, it is not surpris- 
ing that the construction of buildings to receive their 
goods was retarded; and when it is remembered that 
most of the exhibits, instead of gradually arriving, 
came at the same time, it is by no means remarkable 
that the managers were unable to handle them at once. 
We are not surprised when a dog essays to stand on 
his hind legs that he does it badly, but that he does it 
at all. When the railroad facilities were, of a sudden, 
well nigh swamped by thousands of tons of freight, 
considerate people could not fail to admire the busi- 
ness-like means the managers improvised to bring it, 
though tardily, to the grounds. 

The exhibitors, their agents, or consignees, who were 
waiting to receive it, expected that it would be sent out 
from the city at once, and were, naturally enough, im- 
patient at the necessary delay. Yet what railroad or 
other corporation of carriers would go to the expense 
of quadrupling their facilities to meet a few days' 
"rush"? 

Looking at the conditions under which the managers 
worked, and what they accomplished notwithstanding 
the obstacles in their way, it would seem that they have 
used more than due diligence. In a little over thirty 
days' time the managers handled nearly five thousand 
car loads of exhibits, the major part arriving at New 
Orleans within a period of fifteen days. During nearly 
all this time it rained. To say that the roads were 
" heavy " will but inadequately describe their condition 
to those who have had no experience with Southern 
roads when they are well soaked. To make matters 
worse, much of this freight was heavy machinery. 
Notwithstanding this, all of these five thousand car 
loads were brought to the grounds, classified, and 
placed. 

Under the direction of the managers, the various de- 
partments are assuming, day by day, an expression of 
completeness. New objects are assigned without delay 
to their respective departments, and to judge from the 
number and character of the articles already placed, 
and the rate at which they are arriving, it is not un- 
reasonable to predict that the Exposition will prove a 
World's Fair as well in fact as in name. 

The plans for an electric railway around the build- 
ings and grounds are now well nigh completed, and the 
parts are being assembled. This railway is likely to 
prove more of a convenience than a novelty, for there 
will be nothing new in its construction, the charged rail 
system being employed. The electric lighting and 
power companies are rapidly getting their apparatus 
into working order. Some of the lights are now aglow, 
and that all were not long since in operation is sur- 
prising, since the several plants were in use in the 
Philadelphia Electrical Exposition. The fact is, the 
projectors and promoters of these several systems were 
not altogether satisfied with the pecuniary results of 
their efforts at Philadelphia, and some of them were 
averse to any further expense in the way of gratuitous 
exhibition, each being tempted only by the proclaimed 
intention of some rival to appear at New Orleans. There 
is reason to believe, however, that they will be amply 
repaid for the efforts they are now making, because 
the present exhibition partakes far more than did that 
at Philadelphia of an international character, and the 
opportunity of displaying the various systems side by 
side before the official representatives, especially of 
Mexico and the South American republics, is too good 
to be lost. 

The railroad now about to be built from the city 
proper to the fair grounds — about five miles — is so ob- 
viously necessitated that it seems strange it was not 
long since projected and in running order. But even 
this neglect, all things considered, may scarcely be laid 
at the doors of the managers. A railroad is a costly 
construction, and with a treasury only adequate to 
supply the absolutely necessary expenditures for build- 
ing and grounds, they could scarcely be taken to task 
for not anticipating in the early days of preparation 
the grand dimensions which subsequent demands for 
space have made the enterprise assume. 

With the expenses which the managers have been 
compelled to assume, and notwithstanding the bad 
weather and the incompleteness of the exhibits, both 



of which would naturally tend to keep visitors away, 
it is satisfactory to know that the managers have not 
run into debts which.the actual contracts with exhibit- 
ors will not serve to liquidate. This alone will do 
much to show the financial ability of the managers. 
We have the authority of Director-General Burke for 
saying that the^receipts, or rather the credits, were equal 
to the current expenses even during the bad weather, 
and that now the good weather is arrived the revenues 
are ^nearly ten times as large, or, in other words, ten 
times the amount of the estimated expenses. 

The cotton exhibit at the fair is, of course, likely to 
be ono of the most important features if not the chief 
attraction to foreign visitors; and though it is as yet by 
no means complete, good circumstantial evidence is at 
hand to indicate that it will constitute a thorough ex- 
pose of every process in cotton industry, from the pick- 
ing to the manufacture. Indeed, this fair commemo- 
rates the centennial of the first shipment of cotton from 
the United States. Since then we have grown to be 
the chief cotton producer of the world, though not the 
largest manufacturer. Those who have got accustomed 
to lament the rapid advance of India as a cotton pro- 
ducer, and who fear she will finally usurp the market 
we have come to look upon as our own, would do well 
to come here and examine the labor saving machinery 
now being exposed in the cotton section. The more 
recent arrivals are the cotton picking machine and the 
Oldham invention for spinning cotton. These mechan- 
isms are designed to greatly facilitate the work of the 
picker and the spinner, and should they be perfected — 
for as yet there is still something lacking — their de- 
signers will have succeeded in accomplishing what here- 
tofore has been regarded as practicable only by those 
supposed to be suffering from mechanic lunacy. It is 
not too much to say that in this cotton picking machine 
especially the wildest dreams of the cotton planter are 
realized. For, as is well known, he can at present 
plant four times as much cotton as he can pick; and it 
not infrequently happens, so I am told, that he must 
leave what would have been hundreds of bales of cot- 
ton in the field to rot, because of his inability to pick it. 
And yet, if the accounts we have read of the first in- 
troduction of Whitney's cotton gin years ago are not 
gross exaggerations, the cotton picking machine ex- 
hibited here is not more remarkable nor more cunning- 
ly devised. 

It is because of the well known ingenuity of the 
American mechanic and inventor, of which these ma- 
chines are the expression and exponent, that has led 
many experienced persons to believe that we shall be 
able in the future to overcome the terrors of that 
bugaboo, " pauper labor," and that the cotton crop of 
the future will be capable of an infinite expansion. 

Of the new spinning machine an authority says: "The 
new process of ring spinning, which has superseded the 
old mule system, will itself give way to this, which pro- 
ceeds somewhat on the principle of the discarded 
twister; its main feature, by which it promises to 
achieve a great diminution in the cost of production, 
being that two turns of twists are obtained for every re- 
volution of the spindle. It corrects all the defects of 
ring spinning, including the inequalities of the yarn, 
and renders ' snares ' and ' corkscrews ' which are of 
such frequent occurrence where mules are employed, 
impossible." 

The department of machinery is now very extensive, 
and if the spaces already bespoken are also filled, there 
is likely to be a very sea of moving shafts and whirring 
belts. At present some of the best engines in the world 
are in motion, as well as some of the least reliable. What 
is promised for some of these engines by their owners 
is really astonishing, considering how well informed 
the general public has become in this regard. Why 
these absurd claims are made it is difficult to under- 
stand; for when it is remembered that an official record 
is being made of just what they are capable of doing, 
they are not likely to deceive even the tyro. 

Three well known and rival thread manufacturers 
have each their machinery in place and in operation. 
It is hard to understand why there should be such 
rivalry between them as there would seem to be, for the 
production of each is excellent in its way, and their re- 
spective machinery seems the one to be contrived as 
ingeniously as the other. 

A machine for making barbed wire fence, instead of 
being placed with the machinery, would have been 
more properly set agoing in that department of the 
Music Hall where the new means of teaching articulate 
speech is to be illustrated, for there would be there no 
sensitive ears to be jarred by its clatter and clang. 

The objections that have been urged against New 
Orleans as a locality for a world's fair, though well 
taken when considered from a manufacturing stand- 
point, are by no means so obvious when other and 
indeed the chief aims of the project are looked at. 
New Orleans, besides being the great cotton seaport, is, 
all things considered, the most convenient point at 
which to collect exhibits from Mexico and Central and 
South America; and it is perhaps not too much to say 
that this fair is looked to to foster and encourage 
trade between these several countries and the United 
States by exhibiting side by side the products of each. 



Now, among the many unique features of this fair are 
the agricultural and horticultural displays, and for 
these the climate is peculiarly suited. Favored by the 
balmy air, gardens have been laid out in the grounds, 
wherein the diverse growths of Mexico, Central and 
South America, California, and Florida are displayed. 
Here are to be seen the orange, lemon, and citron, the 
mesquite, maguey, banana, and other fruits; and, now 
that the deluge has ceased, hundreds of beautiful 
flowers, each in its respective section, are being set out. 
Within the adjacent buildings there are fine collections 
of grasses, fungi, edible and poisonous.and, what cannot 
help but be of great interest to very many people, the 
gathering at one point from the remotest ends of this 
continent of well preserved collections of insects. These 
are divided into several classes: 1. Insects without a 
metamorphosis, changing their skin but not their form, 
as spiders, lice, wood lice, and myriapods. 2. Insects 
with a metamorphosis: a, those moving in all stages of 
existence, at first wingless, then with rudimentary and 
finally with entire wings, including the neuroptera, or- 
thoptera, and hemiptera; 6, motionless in the pupa 
state, but having limbs, including the hymenoptera, 
coleoptera, and lepidoptera; c, ovate pupae, wingless 
and motionless, as the diptera. The agriculturist will 
be especially interested in these, because, in the case 
of those which are destructive to plant life, the various 
means of preventing their ravages are made to accom- 
pany the collection. 

In the South Carolina exhibit, large and varied spe- 
cimens are shown of the now famous phosphate rock, 
so called. These are grouped together into a huge 
pyramid, making it easy for the interested and curious 
to examine the various nodules, all of which are of a 
grayish hue. It is only since the year 1868 that the 
great value of this substance as a fertilizer has become 
apparent, being now in demand at a rate of 400,000 
tons a year. 

The modes of treatment, the principal of which is by 
the use of sulphuric acid, are explained by an attendant. 
Following is a description of this deposit as given by 
Prof. Guerard, mineralogist for the South Carolina 
State exhibit: " The phosphate deposit occurs in beds 
or strata of rough masses of nodules of a size varying 
from a part of an inch to several feet in diameter, and 
is associated with numerous fossil bones and teeth. 
The remains of numerous extinct animals, such as the 
mastodon, elephant, megatherium, tapir, deer, horse, 
occur associated with the beds. It is found on the bot- 
toms of the shallow creeks and rivers which intersect 
the coast, and on the lowlands which form a belt of 
country running parallel to and from ten to fifty miles 
from the seaboard. 

" The beds are from six to twenty odd inches in thick- 
ness, and the limit of a workable deposit is eight feet un- 
derground and twenty feet underwater. The phospha- 
tic nodules are known as lanS or river rock according 
to the element in which they are found. The average 
yield of the land deposit is from 600 to 800 tons per 
acre; and though sometimes occurring in "pockets," 
that is, irregularly, these deposits are remarkably uni- 
form, many contiguous acres often containing a phos- 
phate bearing stratum at an accessible depth. The 
river rock having been washed into the rivers from the 
land, has occasionally accumulated in thicker beds than 
the original deposit of land rock. The river rock is 
obtained by dredging, chiefly in the Bull, Stono, and 
Coosaw rivers; the land rock is dug mainly in the sec- 
tion of country lying between the Ashley and Stono 
rivers and Rantowle's Creek. Extensive strata of ex- 
cellent quality are also known on the banks of the 
Edisto and between the Edisto and Ashepoo rivers, but 
this deposit has not yet been worked to any extent. 
Carolina phosphate is remarkably uniform is composi- 
tion, containing on an average from fifty-five to sixty- 
one per cent tricalcic phosphate and from five to eleven 
per cent of carbonate of lime. Among its other con- 
stituents are silica, oxide of iron, fluorine, sulphuric 
acid, traces of alumina and magnesia, water, and or- 
ganic matter." 

In regard to the vexed question whether or no the 
great fair shall be closed on Sundays, the managers 
have decided, and, it would seem, very wisely, that 
those of the exhibitors who choose to show their exhi- 
bits may do so, and those who do not so choose may 
cover them over. The machinery, however, will not 
be started during the Sabbath. 

m i ■ > m 

Japanese Dentistry. 

The Japanese dentist does not frighten his patient 
with an array of steel instruments. All of his opera- 
tions in tooth drawing are performed by the thumb 
and forefinger of one hand. The skill necessary to do 
this is only acquired after long practice, but once it is 
obtained the operator is able to extract a half dozen 
teeth in about thirty seconds without once removing 
his fingers from the patient's mouth. The dentist's 
education commences with the pulling out of pegs 
which have been pressed into soft wood; it ends with 
the drawing of hard pegs which have been driven into 
an oak plank with a mallet. A writer in the Union 
Medicate says that no human jaw can resist the delicate 
but powerful manipulation of the Japanese dentist. 
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ENGINEERING INVENTIONS. 

A rotary engine has been patented by 
Messrs. Charles H. Melville and Thomas W. Brown, of 
Chattanooga, Tenn. It has a radially operating abut- 
ment with an eccentric revolving steam actuated hub 
for utilizing steam pressure to maintain steam tight 
contact of the abutment with the hub, and also has an 
improved contrivance for an automatic variable cut-off. 

A sextant has been patented by Phil- 
lippe Leuba, of Rue der Nord, No. 4, Aigle, Canton of 
Vaud, Switzerland. This invention covers a novel con- 
struction in which there are two artificial horizons, one 
for taking elevations and the other for taking depres- 
sions, and in which provision is made for the use of the 
sextant in the dark or at night. 

A valve gear has been patented by Mr. 

James A. Stout, of Belleville, 111. This invention 
covers novel combinations of mechanisms whereby the 
engineer has to control but two instead of three handles 
to give three movements, and dispenses with one of the 
eccentrics, its strap and connecting rod, also the link 
and link block with its rock shaft and connections. 

A leveling rod has been patented by 

Mr. Robert B. Seymour, of Willet's Point, N- Y. It is 
made with a friction roller connected with the keeper 
that connects the target with the rod, so that the target. 
can be easily and accurately adjusted upon the rod, the 
friction roller being 90 arranged that it can be readily 
adjusted to bear with any desired force against the rod. 

A car coupling has been patented by 

Mr. David C. Barton, of Rocheport, Mo. This inven- 
tion covers a combination of drawhead and coupling 
pin, with levers pivoted to the car on either side of the 
coupling pin, and forked at their adjacent ends, with 
other novel features of construction and arrangement 
of parts. 



AGRICULTURAL INVENTIONS. 
A sulky cultivator has been patented 

by Mr. Edward F. Husk, of Maiden, Mo. This inven- 
tion covers novel features in a machine on which a 
driver may ride while the machine straddles a row of 
growing corn, to plow or cultivate the earth on both 
sides of the corn, and to cut the corn stalks into short 
pieces after the corn has been gathered. 

A grain separator and cleaner has been 
patented by Mr. Edward Sherman, of New Pendington, 
Ind. This invention covers novel features in a machine 
for separating grain and seeds, and for grading wheat 
so as to obtain the seed wheat separately, all the seed 
wheat being saved and separated from the grain passed 
through as it comes from the thrashing machine. 

A hilling plow has been patented by 

Mr. Rudolph Schuster, of Waldeck, Texas. This in- 
vention covers special features of construction for plows 
with a double or right and left hand mould board for 
throwing soil from both sides of a furrow to form beds 
or hills, and the plow point is held securely in position 
with the use of only one bolt. 

A corn planter has been patented by 
Mr. William L. Rucker, of Martinsville, Mo. The ob- 
ject of this invention is to provide a mechanism which 
may be easily controlled by the driver from his seat for 
allowing or preventing the dropping of seed, and for 
setting the mechanism to insure planting in accurate 
check row. the machine being also adapted for plant- 
ing in drills. 

A hay carrier has been patented by Mr. 

Thomas C. McNichols, of Belmont, Ohio. A self-act- 
ing brake is provided for retaining the carrier in place at 
any desired point while a load is being raised, or dis- 
charged, and by a combination of levers the brake is 
made self -regulating in its action, while the carrier can 
be reversed so as to be operated in either direction from 
any point of the track. 

A combined band cutter and feeder for 

thrashing machines has been patented by Mr. Richard 
Harding, of McGaheyt-ville, Va. The object of this in- 
vention is to facilitate the feeding of grain to thrashing 
machines, and it covers an angular vibrating feed spout, 
a rotary band cutter; one or more grain spreads, an end- 
less apron, and a rotating reel, with various novel fea- 
tures of construction and arrangement. 

An adjustable cultivator shovel has 

been patented by Mr. Myron A. Twitchell, of Kingsley, 
Iowa. This invention provides a shovel or tooth for 
cultivators capable of doing service with all of its four 
sides or four corners forward, or with any side set at 
any desired inclination to the line of travel, so the plow 
is adapted to do a great variety of work in both right 
and left handed plowing. 

A combined cotton chopper and culti- 
vator has been patented by Mr. Lemuel Z. Grigsby, of 
Minden, La. The frame carries a cylinder with central 
annular groove, with adjustable knives on its face and 
can concaves in its ends, operating levers connected at 
their rear ends by a crossbar pivoted to a crank carry- 
ing the chopping hoe and its standard, whereby stalks, 
vines, etc., at the sides of the plants will be cut up, the 
soil mellowed, and the plants brought to a stand by the 
passage of the machine along the rows. 
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MISCELLANEOUS INVENTIONS. 

A culinary vessel has been patented by 

Mr. Thomas G. Beaham, of Zanesville, O. This inven- 
tion covers a special construction of an earthenware 
vessel supported by a metal base in such a manner that 
both can contract and expand independently. 

A hitching strap has been patented by 

Mr. Samuel Birdsall, of Susquehanna, Pa. This inv: 1 
tion covers a coupling device of novel construction for 
attachment of the brace strap, and is an improvement 
on a former patented invention of the same inventor. 

An album clasp has been patented by 

Mr. Ernst P. Hinkel, qf Offenbach-on-the-Main, Ger- 
many. This invention covers a novel device of grooved 
disk and slide to render the clasp extensible, so that it 
can be lengthened and adjusted according to the thick- 
ness of the album. 

An envelope has been patented by Mr. 

George W. Crane, of Topeka, Kan, The free edge of 



the flap is inclined from one corner to the transverse 
center line, and frcm this point extends to the opposite 
side of the envelope in a line parallel with the longitu- 
dinal edges. 

A button has been patented by Mr. Ed- 
ward Berman, of London, Middlesex County, England. 
It has an apertured head, with its under surface recess- 
ed, a shank held in the recess, and an ornamental disk 
between the head and shank, so that a material of a 
different nature from that of which the button is made 
is held in the button and shows in its face. 

A corner iron for wagon bodies has been 

patented by Mr. Edward Hutchinson,- of New York 
city. It is designed to be made of Russia iron struck 
up in a novel form to give a firmer hold upon the body, 
with increased strength, while it can be made lighter 
than when made flat in the ordinary way, and is also 
applicable for corners of wagon seats. 

A combined spring jack and annuncia- 
tor has been patented by Messrs. Louis Townsend and 
Robert W. Moore, of Evansvillc, Ind. This invention 
consists in the combination of these two features on the 
same frame, to make them both occupy only the space 
of one, thereby saving half the space in the telephone 
switchboard. 

A tricycle has been patented by Messrs. 

Thomas P. Hall and James B. Hall, of Toronto, Cana- 
da-. Combined with a frame is a shaft jpurnaled in its 
rear, on which are the driving wheels," the shaft and 
wheels being revolved by gearing from levers pivoted to 
the front of the frame, and there is provided a novel 
device for steering. 

A binding attachment for sewing ma- 
chines has been patented by Mr. Robert Hilguer, of New 
Orleans, La. This invention relates to a former patent- 
ed invention of the same inventory and covers several 
features of improvement thereon designed to secure 
better work and a more convenient and complete sys- 
tem of adjustment. 

A combined truck and ladder has been 
patented by Mr. John C. Lowen, of Titusville, Pa. The 
ladder, as formed in connection with the truck, is easily 
moved when needed in the form of a truck, and then 
readily adjusted so as to form a step ladder, a combina- 
tion which may be quickly reversed, so as to form a 
truck on which to convey goods. 

A folding wardrobe and chiffonier has 

been patented by Henrietta L. Mehrer, of New Rochelle, 
N. Y. The invention combines with a chiffonier a de- 
tachable folding wardrobe provided with spring catches 
adapted to catch on slotted plates on the chiffonier, so 
the chiffonier and wardrobe can easily be united or de- 
tached. 

A combined annunciator and spring 
jack has been patented by Mr. Louis Townsend, of 
Evansville, Ind. This invention consists chiefly in con- 
structing the magnet which operates the annunciator 
drop with a hollow core and placing in this hollow core 
the spring jack, the combination being such as to make 
a single compact device, which will economize space. 

A clockwork for mechanical lamps has 

been patented by Messrs. Frederick Cook and John H. 
Pomeroy, of New Haven, Conn. It is made with the 
fan shaft connected with the gear wheels of the clock- 
work by an elastic driving band of rubber or similar 
material, to prevent the fan driving band from exerting 
an injurious side draught upon the fan post. 

A post hole auger has been patented by 

Mr. Alexander C. Osborn, of Clarksburg, West Va. 
Combined with the central stem are separate blades, 
with fixed and adjustable connections with the stem, 
there being also an adjustable disk, braces, and nuts, 
whereby the dirt may be withdrawn from the hole made 
by the auger and prevented from falling back. 

A game has been patented by Mr. Paul 

K. Dealy, of Brandon, Manitoba, Canada. Combined 
with a plate or disk having recesses in its upper surface 
is a standard in the top of which a lever is pivoted, on 
one end of which a cup is formed; by striking a lever a 
marble or pellet in the cup is thrown up, and as it drops 
or not in the recesses of the disk the game is counted. 

A machine for grading shot has been 

patented by Mr. Christopher C. Tracy, of New York 
city. It has plain cylinder drums with perforations all 
of the sanTe-size in each drum, there being as many 
drumsfas there are separate sizes of shot to be'separated, 
and it is feasible to set the drums at any desired pitch 
to increase or diminish the speed with which the shot 
pass through. 

A washing machine has been patented 

by Andrew J. Guffln and Matilda C. Guffin, of Rush- 
ville, Ind. A wash boiler of two or more sections has 
independent drums or wash wheels journaled therein, 
with a clutch mechanism for engaging and holding the 
shaftstogether, so the wheels may be operated separate- 
ly or together, and two batches of different kinds of 
clothes may be washed together. 

A composing stick for type setters has 

been patented by Mr. William Hendrickson, of Brook- 
lyn, N. Y. It is made with a recessed knee, with lever 
clamps having their inner arms overlapped and their 
outer arms bent to overlap the under side of the bot- 
tom of the stick, and made to clasp the bottom by a 
hand screw, so the knee can be readily adjusted in any 
desired position. 

The manufacture of wire coated articles 

forms the subject of a patent issued to Mr. Emil Kel- 
lermann, of Cincinnati, O. This invention consists in 
coating the ends of wires in the form of bulbs, by re- 
peated dipping in an adhesive substance, and covering 
the same with a granular or flocculent material, in or- 
der to give an ornamental appearance to vases, baskets, 
and similar articles. 

A rope socket has been patented by Mr. 

John H. Banser, of North Clarendon, Pa. It is a clamp- 
ing socket of novel construction, affording increased 
facility for coupling and uncoupling of the rope by 
which the drill used in boring oil and other wells is 
raised and lowered, the screwing or unscrewing of cer- 
tain parts serving to secure or release the hold of the 
socket upon the rope. 

A corkscrew has been patented by Mr. 

Bartholomy WUhelm, of Appleton, Wis. This inven- 



tion consists in the combination, with a corkscrew, of 
two loose prongs between which the screw is adapted 
to revolve, and of a sliding ring surrounding the prongs 
and serving to hold their lower ends a greater or less 
distance apart, according to the size of the head of the 
bottle. 
A doubling spooler has been patented 

by Mr. Leonard V. Richmond, of Sand Lake, N. Y. 
This invention is for facilitating the doubling of yarn 
upon upright and drum spoolers from cops, spools, and 
bobbins, by providing a mechanism that will stop the 
receiving spool automatically should one of the threads 
break or one of the spools become empty, thereby eco- 
nomizing time and preventing waste. 

A curtain pole knob has been patented 
by Mr. David B. Olmstead, of New York city. This in- 
vention covers, as an improved article of manufacture, 
a curtain pole knob cast in metal or metal composition, 
and having its exterior surface metal plated, whereby 
elaborate designs may be made easily, and such as can- 
not be rer.dily made in stamped, spun, or hammered 
work. 

A saw filing machine has been patented 

by Mr. Hamilton Sherman, of Waverly, Pa. This in- 
vention consists in particular constructions of the ma- 
chine frame to allow its dismemberment, and of the file 
frame guide, with a base plate sliding on a guide bar 
and with a head piece pivoted to the base plate, so as to 
be movable in horizontal plane, with other novel fea- 
tures. 
A shawl strap has been patented by 

Laura A. Beatty, of Galesburg, 111. With two bars 
having handles, straps are secured to one bar and pass- 
ed through loops on the other bar, the bars being pro- 
vided with means for holding them together, the shawl, 
etc., being held by the straps, the device also holding 
parcels firmly, and permitting of readily removing and 
replacing the shawl. 

A trunk has been patented by Messrs. 

Oliver R. Meredith, James I. Gallacher, and Charles P. 
Jones, of Salt Lake City, Utah Ter. This invention 
covers a trunk corner piece provided with a hasp, and a 
cornerpiece with a hook lugover which the hasp can be 
passed, the first mentioned corner piece being secured 
on the corner of the trunk body and the other on the 
cover. 
A fire escape has been patented by Mr. 

Thomas P. Hall, of Toronto, Canada. Combined with 
a reel or pulley, on which is wound a cable or wire, is a 
frame on which the pulley is pivoted, and a brake lever 
pivoted in the bottom of the frame, a belt being sus- 
pended from one end of the lever, making a fire escape 
which is compact, strong, and durable, and one which 
can be carried in the pocket. 

A drawer has been patented by Mr. 

Michael Meyer, of Waukesha, Wis. The invention 
consists of a pair of intermeshing toothed sectors piv- 
oted to fixed cleats or crossbars of the drawer frame 
and to the drawer by links, so a parallelism of move- 
ment of the drawer is secured, so the drawers will be 
compelled to move alike at both ends as they aredrawn 
out from and slid back into closed position. 

A machine for making and twisting 

chain links has been patented by Mr. Charles H. Rein- 
isch, of New York city. It comprises a revolving man- 
drel, over which the links are shaped, stationary and 
movable cutting edges for cutting the links, and means 
for grasping and holding and at the same time twisting 
the links, the holding bar automatically adjusting itself 
to any irregularity in the rod or wire from which the 
links are being formed. 

A baling press has been patented by Mr. 

William T. Anderson, of Rock Hill, S. C. The upper 
part of the press box is made vertically adjustable, and 
there is an arrangement of the pull ropes or chains of 
the follower to wind on tapering drums, to lessen the 
downward movement of the follower for each succes- 
sive stroke of the operating levers as the compression 
increases in forming the bale, and to correspondingly 
increase the leverage of the levers, with other novel 
features. 
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The charge for Insertion under this head is One Dollar 
a Vine for each insertion; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 

Steam Engine, Corliss system, 10 inch cylinder, 24 
stroke, used only a short time, for sale. Keufl'el & Esser, 
New York. 

Experimental Machinery Perfected, Machinery Pat 
terns, Light Foreings, etc. Tolhurst Machine Works, 
Troy, N. Y. 

Swift's Patent Coffee Roasters and Mills, 30 sizes. 
Lane Bros., makers, Box 276, Poughkeepsie, N. Y. 

Bermuda Scientific Collections. Naturalist, Box 3359, 
N. Y. 

A Patent Shutter Worker for sale or on royalty. 
See engraving, page 66 of this number. Address R. I. 
Brown, 35 W. 130th St., New York city. 

Patent Elevators with Automatic Hatch Covers. Cir- 
culars free. Tubbs & Humphreys, Drawer 1637, Cohoes, 
N.Y. 

Snyder Engine Company, 12 Cortlandt St., N. Y. 
" Little Giant " Engines, lto 6 H. P. AlsoBoat Engines, 
Propeller Wheels, etc. Send stamp for 28 page list. 

Wanted. — A first-class man to superintend a Sash, 
Blind, and Door Factory ; outfitted with all late and im- 
proved machinery; working about one hundred hands. 
Must be sober, a good manager, and estimater on job 
work. To the right man a good salary and permanent 
employment will be given. Or I will sell a half interest 
in'the above well established business. Address, with full 
particulars as to age, habits, qualifications, and recom- 
mendation, R. F. Learned, Natchez, Miss. 

Wrought Iron Bridges, Roofs, Girders, and Structural 
Iron Work. Hudson Bridge Works, Box 411, Hudson, N.Y. 

Scientific Works by Huxley, Tyndall, Spencer, etc., 
very cheap. J. Fitzgerald, 20 Lafayette Place, New York. 

Whistles, Injectors, Damper Regulators; guaranteed. 
Special C..O. D. prices. A. Q. Brooks, 261 N. 3d St., Phila, 



Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

The Cyclone Steam Flue Cleaner on 30 days' trial to 
reliable parties. Crescent Mfg. Co. Cleveland, O. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, independent condensing outfits, vac- 
uum, hydraulic, artesian, and deep well pumps, air com- 
pressers, address Geo. F. Blake Mfg. Co., 44 Washington, 
St., Boston; 97 Liberty St., N. Y. Send for catalogue. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Erie Boiler Works, Buffalo, N. Y. 

"Wanted. — Patented articles or machinery to manufac- 
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 

Linen Safety Hose, all sizes, for hotels, warehouses, 
and steamboats. Greene, Tweed & Co., New York. 

"How to Keep Boilers Clean." Book sent free by 
James F. Hotchkiss, 86 John St., New York. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Universal 
Mill Co., 10 Barclay Street, N. Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
For Power & Economy, Alcott's Turbine, Mt. Holly, N.J. 

Steam Boilers, Rotary Bleachers, Wrought Iron Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton, pa. 

Iron Planer, Lathe, Drill, and other machine tools of 

modern^ esign. New Haven Mfg. Co., New Haven, Conn. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American patent 
agency, 361 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N.Y. Steam Pumping Machinery of every description. 
Send for catalogue. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson & "Van Winkle, 
Newark, N. J., and 92 and 94 Liberty, St., New York. 

Supplement Catalogue. — Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Curtis Pressure Regulator and Steam Trap. See p. 14. 

Woodwork'gMach'y, RollstoneMach.Co. Adv., p. 14. 
Drop Forgings, Billings & Spencer Co., Hartford.Conn. 

Munson's Improved Portable Mills, Utica, N. Y. 

Catalogue of Books, 138 pages, for Engineers and 
Electricians, sent free. E. & F. N. Spon, 35 Murray 
Street, N. Y. 

Anti-Friction Bearings for Shafting, Cars, Wagons, 
etc. Price list free. John G. Avery, Spencer, Mass. 
Brass & Copper in sheets, wire & blanks. See ad. p. 438. 

The Chester Steel Castings Co., oflice 407 Library St., 
Philadelphia, Pa., can prove by 20,000 Crank Shafts and 
5,000 Gear Wheels now in use, the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Friction Clutch Pulleys. D. Frisbie & Co., Phila. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 438. 

Magic Lanterns and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex- 
hibitions, Sunday-schools, colleges, and home entertain- 
ment. 136 page illustrated catalogue free. McAllister, 
Manufacturing Optician, 49 Nassau St., New York. 

Corundum Wheels ; cut faster and wear longer than 
emery. Pratt & Whitney Co., Hartford, Conn. 

Blake's Patent Belt Studs. The strongest and best 
fastening for Rubberand Leather belts. Greene, 1'weed 
& Co., N. Y. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. See p. 62. 

Shipman Steam Engine.— Small power practical en- 
gines burning kerosene. Shipman Engine Co., Boston. 
See page 61. 




HINTS TO CORRESPONDENTS. 

Names and Address mast accompany all letters, 

or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Information requests on matters of 
personal rather than general interest, and requests 
for Prompt Answers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

minerals sent for examination should be distinctly 
marked or labeled. 

(1) E. J. C— In the reports for 1883, lo- 
comotives upon the following railroads and branches 
were for— 

D., L., and Western 436 

Pennsylvania 1105 

N.Y. Central 632 

N. Y., L., E., and Western 564 

Baltimore and Ohio 571 

Denver and Rio Grande 222 

Northern Pacific 230 

The Pennsylvania Railroad has the heaviest passenger 
locomotives. 
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(2) J. S. asks how cosmetique is made, 

colored black, and perfumed. I want it to be pretty 
hard, and so that it will not wipe off of the hair easy. 
Please give me the component parts of it. A. The fol- 
lowing are recipes for white cosmetiques: 

1. Benzoinated suet 1 pound. 

White wax 1 " 

Jasmine pomatum 8 ounces. 

Tuberose pomatum 8 " 

Otto of roses 1 drachm. 

Melt at a gentle heat, and cast into moulds. 

2. Suet 1 pound. 

Paraffin 8 ounces. 

White wax 2 " 

Oil of bergamot 1 " 

" "cassia J£ drachm. 

" "lavender 1 " 

To make black or brown cosmetiques, the appropriate 
pigment, finely ground in the smallest possible quantity 
of oil, is added to the melted grease just before it is 
poured into the moulds. Lampblack or ivory black is 
used for the first, and burnt umber for the second color. 

(3) A. E. M. writes: 1. How is it that 

sunrise and sunset do not occur on the same day at 
equal distances from 6 o'clock? I always had a general 
idea that the first took place just as much before 6 A.M. 
as the second did after 6 P.M., and vice versa, till actual 
observation and subsequent reference to an almanac con- 
vinced me of my error. A. The sun does not always 
keep time with the clock or mean time. This is caused 
mainly by the elliptic orbit of the earth, aujl appar- 
ent time is faster or slower than the true time, as you 
will see indicated in the almanac. 2. Would this fact 
influence the accuracy of a N. and S. line found by bi- 
secting the angle between the shadows cast by a pole 
when the sun is at equal heights above the horizon 
before and after noon? And, if so, can this be reme- 
died? A. The shadow of a north and south line is in- 
fluenced by as much as the difference in time indicated 
by the almanac, which should be allowed for; or ob- 
serve and mark the shadows as much earlier as the sun 
is fast, or later than the sun is slow. The bisection of 
the shadows will then give the true meridian. 3. I used 
a small quantity of a solution of chloride of iron for 
purifying turbid water, but obtained no result. The 
iron gathered into flake-like particles of a rusty color. 
Why was this? A. Iron perchloride and sodium car- 
bonate, in the proportion of 10 parts by weight of the 
former salt and 26% of the latter to a quantity of water 
equal to 20,000 parts, is the best compound for purify- 
ing water. The salts alluded to are best previously dis- 
solved in some pure water, and the solutions, that of 
iron first, poured into the tank containing the water in- 
tended to be operated on. The soda solution is not 
added until a few moments, the water being first vigor- 
ously stirred. The soda solution having been added, 
the fluid is stirred again, and then left quiet for the pur- 
pose of allowing the very bulky and flocculent sedi- 
ment to deposit; this takes considerable time— from 24 
to 36 hours. Such in brief is the outline of the process 
used to olarify the water of the Mississippi, one of the 
most turbid rivers known. 4. I wish to dam up a small 
valley to collect rainwater in. In dry weather, there 
will be no flow in it, though its surface will be continu- 
ally agitated by the breeze. Is there any danger of its 
becoming stagnant and unhealthy? A. Your pond will 
no doubt become covered with vegetable growth, and 
harbor a variety of animalcules and insect larva3. The 
mere growth of vegetable matter such as water plants, 
algae, desmids, etc., does not imply unhealthiness. If 
by filth fermentation sets in, we should consider the 
water unfit for use. This you can readily know by the 
smell. 

(4) D. P. H. asks for a receipt for some 

solution which can be used to write on "blue prints," 
and which will take out the color, so that the writing will 
appear white or nearly so. A. Use dilute hydrochloric 
acid. It is probable that the vegetable acids will also 
act. 

(5) E. F. Mel. asks how to make an ar- 
ticle to be used in mending and sticking torn bank 
notes together. A. Take thin tissue paper, and coat it 
with a dilute solution of gum arable. Let the paper 
dry, and then by moistening it with the lips it can be 
readily affixed to the torn portions of the bill. 

(6) C. N. asks the best way to paint 

wire and tin birdcages, and what kind of paint and var- 
nish to use, and state if it must be done by heat. A. 
Paint with zinc. Do not use lead. The zinc can be 
given any desired tint. It is then coated with light pol- 
ishing copal varnish, after which it is baked or heated at 
from 100° to 150° Fah. The varnish known in the trade 
as " extra light polishing varnish " is used by several of 
the prominent birdcage makers. 

(7) T. C. asks if there is a cement for 

mending or sticking a leather sole to what is called the 
gum boot. A. Use equal parts pitch and gutta-percha 
fused together, and apply hot, or else take 1 pound 
gutta-percha, 4 ounces caoutchouc, pitch 2 ounces, shel- 
lac 1 ounce, linseed oil 2 ounces, and melt together. 
This cement must be melted before using. 

(8) J. T. I. writes: Will you please in- 
form me how to prepare cotton sheeting on canvas or 
linen, that it may be written upon without the ink 
spreading? A. Apply to the fabric a preparation of 
gum (gum arable and water) and allow it to dry, then 
press the place with a moderately hot iron. If the 
fabric is glazed or starchy, it is best to wash out the 
starch before applying the preparation. 

(9) C. C. B. asks: What will prevent 

soreness from shaving, and toughen the skin. A. The 
following is frequently used: Take of potassium cy- 
anide 6 grains avoirdupois, glycerine % ounce, strongest 
camphor water 2}& ounces; mix. The foregoing is poi- 
sonous, and it must only be very cautiously used. The 
white powder or cake frequently used by barbers is 
magnesia and can readily be procured from a druggist. 
Bay rum is also used. 

(10) G. A. R. asks: 1. What sort of 

potash is used to burn warts and corns off? A. Potas- 
sium hydroxide, or, as it is commonly called, caustic 
potash. 2. What sort of potash should be used with 
tartaric acid, so as to form a bitartrate of potash? A. 
The bitartrate can be formedjby adding tartaric acid in 



excess to any soluble potassium salt. 3. In what num- 
ber or numbers of the Scientific American does it de- 
scribe electrotyping? A. See Scientific American 
Supplement, No. 310. 

(11) Gr. D. — In order to render glue in- 
soluble in water, even hot water, it is only necessary 
when dissolving the glue for use to add a little potas- 
sium bichromate, to the water and to expose the glued 
part to light. The proportion of potassium bichromate 
will vary with circumstances; but for most purposes 
about one-fiftieth of the amount of glue used will suf- 
fice. "In other words, glue containing potassium bi- 
chromate, when exposed to the light, becomes insolu- 
ble. 

(12) A. E. L. — 1. The cores of your mag- 
nets should be as soft as possible. The size of wire with 
which they should be wound depends upon the kind of 
current you propose to use; if it is a quantity current, 
No. 14 will be right; but if it is an intensity current, 
you should use a smaller wire, say No. 16 or No. 18. 
2. Shellac is a better insulator than sealing wax. The 
depth of winding magnets should not exceed the diame- 
ter of the core. All of the cores may be wound in the 
same direction. 

(13) M. E. H.— The porous cell of the 

regular Leclanche battery is charged with granulated 
black oxide of manganese. Makers of similar batteries 
sometimes employ a mixture of equal parts of black 
oxide of manganese and granulated carbon, and others 
use the carbon alone, but the manganese produces the 
best results. Porous cells are made of unglazed pot- 
tery. 

(14) O. Gr. — CSa (disulphide of carbon) is 

a liquid, insoluble in water and will not mix; will mix 
with alcohol. Cannot be deodorized. It is its strong 
odor that gives it its power as an insecticide. 

(15) B. W. S — One of the best means of 

guarding against burglars that we know of is the ordi- 
nary well-known electric burglar alarm. 

(16) R. B. C. — Several writing tele- 
graphs have been patented, but none of them are now in 
practical use. You will find several of them described 
in back numbers of our Scientific American and Sup- 
plement. 

(17) T. B.-We believe that the usual 

gas pressure is equivalent to a column of water two 
inches high, but much depends on the various heights 
of service and supply and extent of the mains. 

(18) W. P. H.— Nothing can be added 

to kerosene to alter its character. Whether powders 
are harmless or not depends upon their composition. 

(19) J. E. H.— The Bell telephone com- 
pany claims to control all electric speaking telephones. 
If we understand your diagram, your proposed im- 
provement is not new; wind the armature with No. 18 
wire, and the field magnets with No. 16 wire. 

(20) E. C. C. asks with what sub- 
stances phosphorus has to be combined, and in what 
proportions, and to be placed on glass] so as to make 
an illuminator? I have an illuminating match safe/but 
I want to make one larger and more powerful. A. 
The article you refer to is not a combination of phos- 
phorus, but of calcium and sulphur, known as luminous 
paint. 

(21) L. H. S. writes: Can you tell me of 

any way to bleach hair of any color white? A. Use hy- 
drogen peroxide. A full description of its properties 
and methods of preparation and use are given on page 
5408 of Scientific American Supplement, No. 339. 

(22) P. H. R.— We are not familiar with 

the composition of the dog powder mentioned. It can 
doubtlessly be obtained by submitting samples of it to 
some competent chemist for analysis. The imitation 
stained glass consists of very thin sheets of porous 
paper felt. The colors are probably first printed on the 
paper, which then is made transparently being waxed.- 
The exact process of manufacture is kept secret by me 
owners of the process. 

(23) H. R. C. — Ink stains are removed 

by bringing the constituents of the ink into solution^ 
and then washing the solution away. Most inks are 
compounds of iron, and solutions in which iron is solu- 
ble are therefore used. As to the glaze, even cold water 
will injure that. A little gum water will sometimes re- 
store the glaze. 

(24) W. M. asks: What size carbon pen- 
cil will I require to make electric lamp of the Werder- 
mann's electric lamp pattern, to give about 50 candle 
power? Also how many cells of Grove batteries will 
give such light, and if the Grove is the best for such 
purpose? A. The carbon should be about" three-six- 
teenths of an inch in diameter. It will take about 25 
cells of Grove or Bunsen battery. The latter is prefer- 
able. 

(25) C. W. S. — Brass is generally used 

with iron for a compound expansion bar. 

(26) T. W. K. asks the cause of a bat- 
tery called " the American Electrizer " failing to impart 
any electrical current when the conditions mentioned 
have been complied with? Bisulphide of mercury is 
put in the battery to produce the current. It is used 
simply for imparting electricity to any person holding 
the handles. A. Write to the manufacturer of the bat- 
tery. 2. How thick is treacle? A. Treacle is molasses; 
judge for yourself. 3. If an egg be placed in a warm 
place, will it hatch? A. Yes, if it is fertile, and the tem- 
perature is well regulated. 4. Can a magic lantern be of 
any use or good if it cost only $1? A. We have seen 
very good magic lanterns for $1.00. 

(27) J. W. S. asks (1) how to make a 

ground connection for a telegraph line where there are 
no water pipes to connect on. A. This is generally 
done by burying a plate of copper, having an area of 
about 10 square feet, in earth that is constantly moist, 
and connecting the ground wire to it. 2. Does it have 
to be any particular kind of metal? A. Other metals 
might answer, but copper is the best, both on account of 
its conductivity and durability. 

(28) Kanoum. — You can use batteries to 
generate the current required to light your house, but it 



would be very expensive and troublesome; better pur- 
chase a steam engine and dynamo electric machine. 
Possibly you m%ht use secondary batteries, and charge 
them with a voltaic battery. Crocodile skins are not 
used in this country.' The alligator skins from the na- 
tive swamps and lagoons of Florida and Louisiana fur- 
nish supplies for several tanners. 

(29) O. D. W.— It is supposed that in 

applying creosote and paraffine for the preservation of 
buildings, the creosote acts as an antiseptic to any 
fungoid growth in the pores of the stone, preventing 
both decay and growth of organic matter, the propor- 
tion of creosote varying according to the conditions. 

(30) A. V. tL and many others. — It will 

not be satisfactory to attempt to make liquid shoe pol- 
ish solely from a formula which any chemist can fur- 
nish. There arejnany details in the manufacture which 
a simple knowledge of the original ingredients throws no 
light upon, and these details can only be worked up to a 
practical success by careful study and intelligent appli- 
cation. One of the largest manufacturers of shoe dress- 
ing in the United States lost thousands of dollars some 
three years ago by putting out an article, notwithstand- 
ing his long experience in the business, which he failed 
to make " all right," though the chemical formula 
seemed perfect. 

(31) A. P. — To render aniline inks in- 
delible on paper, it \yill be necessary to coat the repro- 
duction withlfeme preparation. An excellent compound 
consists of collodion dissolved to the consistency used 
by photographers with two per cent of stearine added. 
The following ink is recommended for marking linen: 
Triturate 175 drachms aniline black with 340 drops 
strong hydrochloric acid and 42 drachms strong alcohol. 
The mixture is diluted with a hot solution of 2'5 drachms 
gum arable in 170 drachms water. We would recom- 
mend experimenting"^ the above formula with the va- 
rious colors used by you. It is impossible to furnish 
any positive information on such matters without first 
engaging the services of an expert dyer to experiment 
on the matter. Rosin and salt are added to soap mix- 
tures in order to produce a harder compound. 

(32) H. R. W .— It is possible to supply 

35 incandescent lamps by means of a battery; the num- 
ber of cells required will depend upon the size or resist- 
ance of the lamp. When the lamps fail, nothing re- 
mains of them that is of any value. Light produced by 
incandescent lamps fed by batteries is much more ex- 
pensive than gas, and very unreliable and troublesome. 

(33) Q. P.— We think your tin foil istoo 

heavy. It is possible also that there may be some im- 
perfection in your needle point; the needle should be 
capable of longitudinal vibrations only, and its point 
should be likethatof a leather-sewing needle, and quite 
sharp. You would be likely to find a phonograph at 
some of the stores where optical and philosophical in- 
struments are sold. The^SuppLEMENT referred to con- 
tains the most elaborate description that we know of. 

(34) O. C. R. — If you desire to go into 

electric lighting to the extent indicated by your letter, 
we advise you not to follow the description of a small 
dynamo referred to, but to copy some of the later ma- 
chines—Edison's, Weston's, or Siemens'. You can ob- 
tain full information on construction of dynamos by 
consulting back numbers of the Supplement, or Gor- 
don on Electric Lighting, Schelling on Dynamo Electric 
Machines, or Prescott on Dynamo Electricity. You can 
employ the water pipe for a ground or return; we do 
not think the current from a small dynamo such as you 
propose to make would be liable to injure any one. It 
would probably have no effect on incrustations of the 
pipes. You can get the materials you require or the 
machine itself from the Western Electric Company, 
of Chicago, Illinois. Bare wire will do for your con- 
ductor* 

(8o) B. F. N. writes: I require for my 

yfork a glue or cement that is as nearly waterproof as 
possible. I have tried several kinds of glue, and have at 
last, after nearly seven years, found a cement that is bet- 
ter than anything I have yet been able to buy, which I 
make myself. It is composed of Cooper's best white 
glue (I am obliged to have it light colored), dry white 
lead, shellac and alcohol, and ammonia. I am obliged 
to use heat to dissolve it. Can you telljme of anything 
to add to this solution to keep it in a dissolves* condition 
when not exposed to the air, or can you name a solu- 
tion that is waterproof and in a liquid state that will 
answer my purpose. I also would like it to cement 
leather together, etc.; those now in the market do not 
answer my purpose. A. A waterproof glue may be pre- 
pared by adding a small proportion of potassium bi- 
chromate to the glue before it is melted, and then ex- 
posing the glued portions of the article to the light. 
The liquid glues are produced by the action of nitric 
acid. Thus white glue, 16 ounces; dry white lead, 4 
ounces; soft water, 2 pints; alcohol, 11 ounces; stir to- 
gether and bottle while hot. The leather cements con- 
sist of shreds of gutta-percha dissolved in some suitable 
substance, generally carbon disulphide or ether, until 
the consistency of honey is reached. The surfaces to be 
united are pared down, heated, and the cement applied. 
See the receiptsgiven for various cements in Scientific 
American Supplement, No. 158. 

(36) A. M. S. writes: What material or 

lining for tanks and their discharge pipes will enable 
them to resist for some years the action of acids and 
other chemicals employed in metal working manufac- 
tories where iron, copper, lead, stoneware, and tarred 
wood have failed? Or of what material should a tank 
be made to resist action of a pickle for steel forgings, 
composed of dilute muriatic acid and zinc? A. We 
know of nothing but glass and paraffine that will stand 
when the articles named have failed. There is no rea- 
son why hard glazed stoneware will not stand (not salt 
glazed); perhaps part of your difficulty arises from abra- 
sion by contact from the pieces of steel. Stoneware 
tanks are made for our chemical companies that hold 
strong acids. 

(37) J. E. writes: I have two wooden 

rollers covered with leather which I use for running 
wool through, and am troubled with the loose fibers 
lapping and sticking to the roller. I am troubled the 
most in dry frosty weather; in wet weather they run all 



right. I think it is all caused by electricity; can you tell 
me of anything that would be of benefit, or would help 
me? A. This difficulty, we think, has been remedied Dy 
others, by making the air damp in the room, which may 
be done by introducing a little steam let in or around 
the machine to keep the air moist, but not to wet any 
thing. The moisture tends to dissipate the electricity. 

(38) M. E. O. asks for a formula for a 

blackboard paint. The formula that I am using does 
not give satisfaction. The chalk rubs into the board 
instead of erasing, as it should. A. One ot the best pre- 
parations for this purpose consists of 1 gallon 95 per 
cent alcohol, 1 pound shellac, 8 ounces best ivory black, 
5 ounces finest flour emery, 4 ounces ultramarine blue. 
Make a perfect solution of the shellac in the alcohol be- 
fore adding the other articles. To apply the slating 
have the surface smofcth and perfectly free from grease; 
well shake the bottle containing the preparation, and 
pour out a small quantity only into the dish, and apply 
it with a new flat varnish brush as rapidly as possible. 
Keep the bottle well corked, and shake it up each time 
before pouring out the liquid. 

(39) J. S. O'B. asks (1) for a receipt for a 

good strong cement or glue for wood. A. You will find 
in Scientific American Supplement, No. 158, a num- 
ber of recipes for cements. Among these there are sev- 
eral suited to your wants. 2. Also a waterproof varnish. 
A.%jet 4 ounces of India rubber in small pieces soften 
in 8 ounces oil of turpentine, then add 2 pounds of boiled 
oil, and boil for two hours over afcw fire. When dis- 
solved add 6 pounds of boiled linseed oil and 1 pound 
of litharge, and boil until an even liquid is obtained. 
Apply warm. 3. What liquids are tl^e be#fc non-conduc- 
tors of electricity? A. Water and solutions of neutr*J 
salts have the lowest conductivity. 

(40) An Honest Workman writes, asking 

information concerning the coloring of cabinetphotos. 
A. In outline, it consists simply of first carefully sepa- 
rating the photograph from the cardb oard, Jjien , fipa t- 
ing the face of the print with tragacanxS paslS * I no' 
picture is next attached to the glass, and then made 
transparent by immersing in the transparent compound, 
which must be purchased. Finally the picture is painted, 
and last of all backed, etc. 

(41) J. W. L. writes: My Canada balsam 

has become oxidated on the top, and when melted on 
the side has innumerable air bubbles in it, which are 
next to impossible to remove. Is benzole the best 
Mquid to reduce it with? A. fflkthe Canada balsam is too 
^hi^^.^^n4^reduced^ith4iens«^. It is$ also soluble 
in rectified oTTof turpentine and in warm alcohols*- Fdr 
your purpose it will probably be best to first melt it and 
then add the benzol. 

(42) O. C. D. asks (1) if it is dangerous 

to work over a boiling solution of sulphide of potash 
heated in a moving sink heated with a coil of wrought 
iron pipe. I sometimes feel a bloatedness in my 
stomach after it, as though I was filled with a gas. A. 
In all probability the gases emanating from the mixture, 
such as hydrogen sulphide, are poisonous, and the ill 
effects experienced by you are due to them. 2. Can 
aniline colors be used to color spirit lacquers? If so, 
how? A. Aniline colors are as ageneral thing soluble in 
alcohol, and therefore can be directly incorporated in 
the spirit with which the lacquer is made. 

(43) W. S. — The tone of steam whistles 

depends on quality of the metal, thickness of the wall 
of the bell, and size (diameter and height) of the bell. 
Position in regard to the annular aperture for the escape 
of the steam does not affect the tone. 

(44) Gr. M. V. has a gun barrel that has 

been defaced by being indented by a charge of buck- 
shot; how shall he get the dents out? A. Filingaround 
the depressions, and repolishing. The old time gun- 
smith's trade is of the past; we know of no manual on 
the subject. 

(45) O. T. H. asks: How are gun mount- 
ings colored different shades? A. By heating them in a 
hot sand bath, after being polished, and quenching in 
water when the desired shade is attained. Barrels are 
colored (browned) by rusting with acid. The Damascene 
mottling come*if rom the coils of different colored wire 
of which the barrels are made. 2. Are breech loading 
guns (barrels) made of iron casehardened or of steel? 
A. Shotgun barrels are usually of iron — never case- 
hardened. Rifle barrels are of steel— never hardened. 

(46) A. K. C. asks: Does steel rolled into 

sheets, rods, shafts, and rails, and drawn into wire, ac- 
quire a fiber by its working? A. Yes. 

(47) C. G. T. M.— We think you will suc- 
ceed very well in platingarticlesby adding to tin a very 
small proportion of bismuth and antimony. The arti- 
cles to be plated are first to be thoroughly cleaned by 
dipping them in a solution of caustic potash, then scour- 
ing them with washed emery, then thoroughly cleans- 
ing them with clean water, then brushing them with a 
solution of zinc chloride or soldering fluid, after which 
they are washed with a clean cloth and dried and plunged 
into the melted alloy, which should be covered with 
tallow to prevent the oxidation of the surface of the 
metal. With these few hints we think you will have no 
trouble in applying the tin to the articles you desire to 
plate. 

(48) Gr. B. — We have no knowledge of 

any newly discovered metal that is of a silver color that 
is likely to come into general use. Most of the newly 
discovered metals have fabulous values. See values in 
Scientific American, January 3, 1885, page 7 Alumi- 
num is the only metal likely to come into general use 
that is white like silver, and may take a valuable place 
'- th a , arts. A company in Philadelphia attempted to 
manufacture it by a new process which it was supposed 
would bring its value to a working basis. So far as we 
are informed, they have not yet made it cheap enough to 
be widely used. 

(49) W. D. Gr. asks how the rubber cov- 

veringon band saw wheels is ground or turned true. 
A. The wheels are turned true, but the bands are made 
true in a mould, stretched upon the wheels, and 
fastened with cement. Any truing that may be neces- 
sary is done by turning the wheel slowly against a 
quick revolving sand paper wheel. 
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(50) J. E. M. says: Will you please let 

me know in your next issue, what is the cheapest arti- 
cle that will remove the smell of coal oU from clothing? 
A. Evaporate the oil by placing the clothing for a suffi- 
cient time before an open coal fire. The higher the heat 
tne better, taking care not to inflame the goods. 

(51) A. L. J.— A turbine exactly suited 

to your supply and height of fall is said to give the 
largest percentage of power. 

(52) J. Y. S. — The impinging of feed 
water upon the flue or tube head subjects it to changes 
of temperature, and consequently, by local expansion 
and contraction, disturbs the joint. We recommend the 
feed pipe placed so as to terminate near the surface of 
the water, preferably at the side near the center of the 
tube space. 

(53) J. A. R. asks a good plan for refin 

ing ordinary " refined solder," or half and half, so thj 
it will make a good smooth wiped ioint. Every 
and then the metal gets coarse, the joints look r*bugh 
and sweat. A. The metal gets coarse from the absorp- 
tion of lead in wiping the joints. Keep the sulphur 
away, and add more tin until the quality is restored. 

(54) W. A. A.*asks where magnetic sand 
can be obtained, and the prices, if it be an article of 
commerce, also where loadstone can be obtained. A. 
Magnetic sand is not a commercial article, and probably 
can only be procured locally. It is found along the St. 
Lawrence River. Loadstone comes principally from 
Arkansas and can be purchased of mineral dealers. 

(55) P. B. R. — Britannia metal consists 

of 1 part tin, 2 parts antimony, 1 part bismuth. Your 
spelter or zinc will not run well in iron moulds. Use 
moulding sand. Or for iron moulds, mix with tin until 
the required fluidity is found. 

(56) P. C. C— Raw hide is nrtde into 

masses sirfficiently thick for spindle bearings, by soak- 
ing in water until soft, and then moulding with pressure 
and drying. 

(57) H. W. C— There is nothing but gal- 
vanizing that will prevent pump chains and iron pipe 
imparting the disagreeable taste of iron rust to water. 
Any painting or bronzing is impracticable. 

(58) D. C. B. asks (1) if the production 

of barytes is now equal or more than the demand. A. 
The production of crude barytes in 1882 is estimated to 
have been 20,000 tons, and " the production could be 
largely increased to meet an augmented demand." 2. 
Also where it is mainly produced? A. In 1880 according 
to the census returns: 

Connecticut produced 6,000 

Maine 2,200 

Missouri 4,425 

Pennsylvania 1,500 

Tennessee 465 

Virginia 4,575 

3. If in your judgment an increased production of 
10,000 tons would find' a ready market at nearly the 
presentprice? A. We cannot express an opinion on 
this point. A New Haven firm imported during 1882, 
4,000 tons of German barytes. We would recommend 
you to first canvas the market 

(59) J. E. B. — Fusible alloy melting at 

212°, tin 3, lead 5,bismuth8. Fusible alloy melting at 
203°, tin 1, lead 1, bismuth 4. 

(60) A. D. — Black crocus is not known 

in the market. Crocus is a crude kind of rouge and is 
much darker than rouge. Both are made by calcining 
copperas or sulphate of iron. The crocus not being so 
highly oxidized as rouge gives it a sharper cut as a pol- 
ishing powder. 

(61) W. S. P.— The corrosion of water 

gauge glasses takes place £o~ar rfigfet-exteBt -under _tha 
most favorable circumstances, but in some parts of the 
United States the water has an excessively corroding 
power over what are called the Scotch glasses, which 
are made o&kelp or the ash of sea weed and sand. The 
glass contains much potash, which is quickly attacked 
by water that is slightly acid, and at the temperature and 
pressure at which you are steaming your boiler, viz., 90 
to 110 pounds pressure, becomes a solvent of silicate of 
potash. A very small quantity of soda in your feed 
water, a half ounce to a hogshead or less, will probably 
neutralize its corroding properties. 

(62) W. H. S. asks: 1. What would be 

correct exposure of a dry plate at 9 A.M., on an object 
lighted by bright sunlight in December, when the cor- 
rect exposure at noon would be 10 seconds, all other 
conditions being the same? A. About one-fourth 
longer or twelve to thirteen seconds. 2. Would the ex- 
posure, under the same conditions, be the same at 3 
P.M. as at 9 A.M., and if not what would be the differ- 
ence? A. Fifteen seconds would be correct, asthelight 
in the afternoon is not as strong as in morning. The 
noon December sun is as powerful as the June sun at 
sixo^lockP.M. 3. Give length of exposure, same con- 
ditions, at noon in June. A. One to two seconds. , The 
time of exposure varies greatly, according to th€ sensi- 
tiveness of the plate, the brilliancy of the lens, and the 
state of the atmosphere. A thick hazy atmosphere re- 
quires more time than one which is clear and crisp. 

(63) S. W. — Venus as morning star is 
sometimes alluded to as the star of Bethlehem. The 
general opinion among astronomers is that the star of 
Bethlehem was one of the variable stars that have been 
seen to expand to great brilliancy for a short time and 
then disappear. A few such have been seen during the 
centuries of the Christian Era. The bright morning star 
now seen is Venus. 

(64) T. D. M.— If ball and'eartridge are 
free tomove^inoppsite'directions, they will, on exposure 
of the cartridge, partake of a velocity due to their rela- 
tive weights for a short distance. If the cartridge is 
confined so as not to move, the ball will be projected 
with considerable force, but not in any wise equal to 
the force as projected from a barrel. Its direction will 
be very uncertain. We know of no regular manufac- 
turers of gun cotton in the United States. We under- 
stand that it was started here, but was not found suita- 
ble for general use, and has been superseded by other 
high explosives, as nitroglycerine, dynamite, etc. 



(65) A. C. — Over 50 years ago both 

Britannia ware and good crockery were made in the 
United States. It is our opinion that the manufacture 
of these goods was started during the war of 1812. The 
composition of Britannia ware has not changed to our 
knowledge, except for the better, thWb being now, 
as of old, several grades or qualities. The first glass 
made in this country is said to have been at Jamestown, 
Va., in 1615. 

(66) H. F. M. — Rubber goods are vulcan- 
ized at a temperature ranging from 250° to 300° Fahr. 
If you use a steam vulcanizing chamber with direct 
steam, give 25 to 35 pounds pressure in the vulcanizer, 
but, in order to insure its proper working, the steam 
should be much higher in the boiler; and the pressure 
adjusted in the vulcanizer by a safety valve. 

(67) S. T. writes: I wish to use soluble 

glass as a mineral glue. What can I mix with it to 
make it more sticky and agglutinative? Which is best 
for the purpose— silicate of soda, or silicate of potassa? 
A. Soluble glass is of value as a glue only when it com- 
bines with lime, thereby forming an insoluble calcium 
silicate. The sodium silicate is the cheaper, and there- 
fore more commonly used. The difference in solubility 
is slight, the potassium silicate being the more soluble. 
An excellent description of this substance is given in 
Scientific American Supplement, No. 317. 

(68) F. S. W. asks what materials are 

used, and how are they used, in a Babcock fire extin- 
guisher. A. The principal liquid used is a solution of 
sodium carbonate; when the extinguisher is brought 
into active service, a smaller receptacle containing sul- 
phuric acid is opened, so that these two solutions gene- 
rate carbonic acid gas when they melt. 

(69) H. N. writes: Our wards and hall 

floors (Soldier's Home), Washington, D. C, have be@n 
stained with Vandyke brown and waxed; they are,five 
or six years old; near the doors where the tread has 
been heavy the boards are worn and the stain i§~ worn 
away, but by continually waxing the wood is so im- 
pregnated that I cannot make these places dark again. 
Is there anything that will go through the wax and sink 
into the wood and stain the boards again? I have 
tried Vandyke brown and vinegar put on hot, but it 
only washes the wax from the surface and will not soak 
into the wood. A. We would recommend you to wash 
the locality with turpentine until as much wax as possi- 
ble has been dissolved away, then apply a mixture of 



(75) A. O. — The only device that we can 

suggest to ignite by a blow is a bit of phosphorus 
wrapped up in a piece of paper. This, if struck by a 
hammer, will, under proper conditions, spring into 
flame. The handling of phosphorus is exceedingly 
dangerous, so that we hesitate to advise its use. A 
Doelreiner's lamp, which by the action of dilute sul- 
phuric acid on zinc generates a hydrogen gas, which, if a 
current be directed on a bit of platinum sponge, pro- 
duces light, would, we think, be more suitable to your 
wants. 

(76) B. W. S. writes: Several gentlemen 

and myself have had a dispute on hydraulics relative to 
the workings of a pump, and have decided to leave the 
decision to you. These parties claimed to have seen a 
pump that would work any depth, a hundred feet if ne- 
cessary, with a cylinder only twenty-five feet from the 
pump, provided there are valves every twenty feet in 
the pipe below the cylinder. Now, they admit, according 
to the teachings of hydraulics, that a pump will not 
lift theoretically more than thirty -two feet, and practi- 
cally about twenty-eight, and yet they make that claim 
and the only explanation they can give is that, as you 
create a vacuum from one valve to the other, the 
water from the lower next section will fill that vacuum, 
and so on down to the last one. A. We have seen the 
same statement in the papers, but the thing is a fallacy. 
What is to sustain the column of water, when the valves 
open? Watercanbe lifted from no greater depth with, 
than without these valves; their only effect would be to 
reduce the shock when the valves close, even if they 
were made to work by having the supply of sufficient 
head, or within, say, 20 or 27 feet the height of pump. 

(77) A. S. L. asks: 1. What will best 



turpei^ne and asphaljum. Thi%.you will find, will 
darken the wood work Ife harmony with that previously 
stained. 

(70) H. S. asks how + o ink ribbons for 
for the type writer, and th .naterials for the colors or 
dyes. A. An ink for the type writer ribbons can be 
made as follows: 

Aniline black or violet J£ oz. 

Pure alcohol : 15" 

Concentrated glycerine 15 " 

Dissolve the aniline in the alcohol and add the glycerine. 

(71) S. & E. C. H. asks for recipes for 
making the so-called " patent rubber composition." A. 
The following will.probably prove satisfactory: 

Cooper's best glue 8J4 lbs. 

Extra sirup 2 gals. 

Glycerin 1 pint. 

Venice turpentine 2 oz. 

Steep the glue in rain water until pliant and drain it 
well. Then melt it over a moderate fire, but do not 
"cook it." Thiswilltakel5 to 25 minutes. Next put 
in the syrup, and boil for three-quarters of an hour, stir- 
ring it occasionally and skimming off impurities rising 
to the Burf&ce. Add the glycerine and turpentine a few 
minutes before removing from the fire, and pour slowly. 
Slightly reduce or increase the glue as the weather be- 
comes colder or warmer. 

-(73)- C. F. A. asks: (1) How may eight 
or ten ounce duck be waterproofed and colored a dead 
grass color, suitable for hunting coats or suits? A. For 
waterproofing, use a solution of rubber in coal tar ben- 
zol, and suspend in this mixture a small quantity of 
burnt umber (in proportion to produce the desired 
shade). In applying to the duck stir it up thoroughly. 
2. Will chilled shot wear the choke of a Damascus 
barrel shot gun worse than soft shot? A. No. 3. By 
what process are chilled shot made? A. The chilled 
shot are produced by adding a greater amount of tin to 
the composition with which the shot are coated than is 
the case with soft shot. 4. How much lighter in weight 
are chilled than soft shot? A. As far as we are able to 
ascertain there is not any difference. 5. What is the 
diameter of 10, 12, and 16 bore guns? 

A No. 10 equals -..§£ of an inch. 

No.12 " If " " " 

No. 16 " H " " " 

f (73) W. A. P. writes: 1. Give me a sim- 
ple receipt for telling oleomargarine from butter? A. 
There is no very satisfactory test by the use of which 
butter can be distinguished from the genuine article. 
Determinations of the melting points of the two articles 
are sometimes employed. Microscopic examination is 
frequently resorted to. It is said that fresh genuine 
butter which has been melted appears under the micro- 
scope composed of ovoid granules, and contains no crys- 
tals. The artificial product contains crystals. Artificial 
butter does not melt at once, like genuine butter, to a 
clear oil, but fuses gradually, a whitish sauce being first 
formed. 2. Tell me if there is anything you can put in 
white lead to give it a permanent gloss, as oil soon 
loses its gloss? Will oil and varnish answer for out- 
side work? A. Old heavy oil is the only thing that can 
be used to produce the gloss. Varnish is sometimes 
used, but will not stand. 

(74) G. W. R. asks: What size engine 
and boiler will be required for a boat 15 feet long and 5 
feet wide, a paddle wheel boat? Also, how thick the 
shell of boiler and head should be, and how many { 
pounds of steam it will hold, and what power engine it I 
would be? A. It is a very rare thing to see a paddle in a ll( l uld Rtate ' 
wheel boat so small as you name. We think an engine 
3 inches diameter of cylinder and 5 or 6 inches stroke 
would suit. About 2 l / 2 horse power. Boiler should 
have about 30 feet heating surface. After fixing the 
dimensions of the boiler, apply to the steamboat in- 
spectors for the thickness of iron required. 
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cleanse brass chandeliers soiled by flies? A. Oxalic 
' acid and whiting, mixed and applied wet with a brush, 
and brushed again when dry with a soft plate brush, to 
polish with dry whiting. 2. What will take the stain 
from a marble mantel caused by water in which flowers 
have been standing? A. 2 parts sodium carbonate, 1 of 
pumice stone, and 1 of finely powdered chalk. Mix into 
a fine paste with water. Rub this over the marble, and 
the stains will be removed, then wash with soap and 
water. 3. What is the best varnish for black straw hats, 
andhow made? A. Best black sealing wax, y a ounce; 
rectified alcohol, 2 ounces; powder the sealing wax, 
and put it in with the alcohol into a bottle; digest them 
in a sand bath or near the fire till the wax is dissolved; 
lay on warm with a fine soft hair brush before the fire 
or in the sun. 4. Is the earth attracted by a body how- 
ever large falling through its atmosphere? A. The at- 
traction between any two bodies is directly proportional 
to the product of their masses, and inversely propor- 
tional to the square of their distances asunder. 

(78) H. J. M. H. asks if in the slide valve 

of an engine the lock nuts on the valve rod want to 
hold the valve perfectly firm, or should there be some 
play for the valve between the nuts? What is the best 
work on engineering? A. They should not, yet should 
not be rigidly tight Usually leave the nuts so close to 
the bearings that there shall be no loose play of the 
valve lug. See "Roper's Engineer's Handy Book," 
$3.50. 

(79) A. M. C. writes: "We wish to pro- 
tect our buildings against fire, by building a reservoir 
on the hillside, and bring the water down in a pipe to 
hydrants, etc. At what height shall we have to place 
the reservoir, and what size pipe shall we have to use 
to throw a stream of water one inch in diameter, fifty 
feet high? For efficient service the reservoir should be 
100 feet above the ground floor of the building, 4 inch 
service pipe from reservoir to and through buildings 
with 2i4 inch hose and % inch nozzles, outside hydrants 
to be well protected from frost, and provided with 2% 
hose with % nozzles. 

(80) L. R. — We have never heard of a 

case of resuscitation from drowning after the individual 
had been hours under water, hut can conceive of possi- 
ble instances of suspended animation, such as has some- 
times led to people being buried alive, and that led to 
the supposition that one had been dead for hours. The 
longest quoted instance of immersion and subsequent 
recovery is twenty minutes, and then it was supposed 
the immersion had not been complete, as from one to 
two minutes almost always causes death. 

(81) A. G. asks (1) the weight of the 

heaviest locomotives, including tender, in use? A. A 
" consolidation " of the Atchison, Pacific and Santa Fe 
Railroad, weighing 115,000 pounds. 2. Would it re- 
quire greater or less power to draw a wagon over a plane 
of glass than over a plane of iron or any substance? 
A. The hardest and most perfect track has the least 
friction. Glass is too brittle for a track. Steel is the 
most perfect track in use. 



find it objectionable on account of the unpleasant odor 
arising from the carbon, and want to know in what 
other way a cement can be prepared? A. Rubber is 
like wise soluble in benzol, in ether, in naphtha, etc. 
See also answers to query 2, Scientific American, 
July 14, 1883. Common glue with about five per cent 
glycerine is likewise used. 

(85) M. I. writes from Texas: This coun- 
try for miles is covered with a mineral commonly called 
lignite, it resembles coal very much, but it is very soft 
and when laid in the air it crumbles up into very 
small pieces, and when put in the fire it burns, but 
seems to give very little heat It is found in places 
about 3 or 4 feet below the ground, and is only about 12 
inches thick, while in other places it is about 3 feet 
thick. Is the presence of lignite any indication that 
there is any stone coal deeper in the ground, and, if so, 
which would be the cheapest plan of probing for it ? 
A. It is presumed that throughout Texas the geologi- 
cal strata containing coal lie beneath the surface, and 
from the occasional outcroppings that have been found 
it is inferred that a very extensive deposit of coal lies 
throughout the State. The superficial presence of lig- 
nite does not, however, suggest the existence of coal be- 
neath. Digging and boring are the only methods of de- 
termining its existence. 

(86) F. T. D.— Gun barrels to be blued 

are first thoroughly polished, and then packed in char- 
coal in a cast iron box which is sealed airtight. The 
case is then heated till just below red heat, and after- 
wards gradually cooled. 

(87) A. B. — "We know of no formula for 

a gravity grade except the limiting one of least trac- 
tion as approaching a level, and the point of safety in 
the application of brakes. The practice covers all 
angles between a dead level for short distances after a 
descent, and one to twenty for short grades. The 
steepest gradient known that is worked with brakes for 
any distance is a branch to the mines near Leadville, 
which has grades of over 400 feet to the mile. We 
recommend you to obtain some standard engineering 
works. 

(88) D. Bros. — Supposing that your 

compound engine is running at 100 revolutions, and 
that you have an exhaust pressure of about 5 pounds. 
Each cylinder is developing about 30 horse power, or 60 
horse power for the compound engine. The nominal 
horse power is supposed to designate the size of an en- 
gine at some received standard of pressure and speed, 
while the indicated horse power is variable according to 
pressure and speed, and may, in your case, be any horse 
power from 30 to 80. You cannot pulverize bones in a 
steam digester to any advantage. A mill is universally 
used. 

(89) H. R. C. asks: 1. Is there enough 

of assaying to make it profitable as a business? A. 
Therearemany persons, especially in the West, whose 
only source of income is from their assaying. 2. What 
prices are charged? A. The prices vary according to 
competition and number of assays. The price in New 
York is generally $5.00. 3. How long would it require 
for one conversant with chemical manipulations to learn 
it, if his whole time were devoted to the study? A. Three 
to six months. 4. What prices do chemists charge for 
analyzing substances, such as articles of food, water, 
etc.? A. From $10.00 upward according to the number 
of ingredients to be determined. Write to Professor C. 
F. Chandler, of New York, for his price list. This will 
give you specific information on this point. 
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Alarm. See Low water alarm. 

Alarm lock for tills, Vollrath & McCready 310,627 

Amalgamating ores, apparatus for, M. P. Boss (r). 10,549 

Anchor, P. Protheroe 310,614 

Annunciator and spring jack, combined, L. Town- 
send 310,750 

Annunciator, speaking tube, R. May 310, 601 

Arm chair and writing desk, C. W. Vogel 310.626 

Auger, post hole, A. C. Osborn , 310,608 

Axle box and skein, L. & W. Bimel 310,778 

Axleboxlid, car, T. H. Haberkorn 310,820 

Axle lubricator, car, S. J. Wallace 310,755 

See Mail bag. 



Baluster, J. W. Perer 310,807 

(82) B. C. N. writes: 1. Given two grind- Barbed strips, die for making, A. P. Thayer 310,622 



ing cylinders or rollers, one seven inches diameter and 
ten inches face, the other ten inches diameter by seven 
inches face, the shaft of each running at the same 
speed, do they each require the same power, and each 
grind the same quantity in the same time? The above 
to be used for grinding apples. A. At the same speed 
of shaft the roller of larger diameter requires the 
most power and does the most work. 2. How can 
molasses sirup be converted into good vinegar, or can 
a better use be made of it? The heat of the past season 
has soured it just enough to render it unfit for or- 
dinary use. A. Vinegar can be made from the sour 
molasses by adding water and yeast, and exposure 
to air by leaving out the bungs. 

(83) A. D. asks where he can find some- 
thing more about vaseline or cosmoline. A. The manu- 
facture of vaseline is auite simple. When the lighter 
liquids, gases, etc., of the petroleum oil have been dis- 
tilled over, the remaining product, thetar, is placed in a 
large open iron boiler, which is suspended over a hot Are 
in the open air until deodorized, when it is filtered 
through bone black at such a temperature as to keep it 

This is all there is to it. Further de- 
tails must be acquired from practical experience. 

(84) T. F. H. writes: Can you give a 
recipe for dissolving crude rubber, so as to make a 
paste or cement such as printers and stationers use in 
making paper tabs? We are using a preparation made 
by dissolving rubber in bisulphuret of carbon, but we 



Battery. See Galvanic battery. 

Bell, bicycle, B. G. Shute 310,620 

Bicycle, J. L. Yost 310,858 

Blower for fire grates, S. C.Houghton 310,825 

Blowers, mechanism for operating fan, Hoffman 

& Weber 310.681 

Boiler and straw burning furnace, W. Stephen- 
son 310,740 

Boilers, machine for calking, H. P. Folsom 310,812 

Bolt. See Flour bolt. 

Bolt, Buckley &Wineland 310,787 

Boot and shoe heels, machine for nailing on, L. 

Cote 310,562 

Boring doors for locks, guide for, C. F. Nichols.... 310,710 

Bosom, detachable, G. W. Lee 310,691 

Bottle cover, W. H. Redington 310,615 

Bottle stopper, H. C. Walter 310,756 

Box. See Axle box. Music box. Paper box. 

Bracelet, Codding & Atwood 310,795 

Bracelet clasp, S. Wallach (r) 10,552 

Bracket. See Shingling bracket. 

Bridge truss, E. Thacher 310,747 

Buckle, H. Howard 310,588 

Buckle, key, S. M. Adkins 310,632 

Button attaching machine, R. J- Gilmore 310.578 

Button setting instrument, B. Kempshall 310,830 

Cable or electric railway yoke or frame, etc., C. 

Bullock 310,558 

Car coupling, D. C.Barton 310,553 

Car coupling, J. K. Bywater 310,788 

Car coupling, M. W. McCann 310,697 

Car coupling, W. V. Perry 310,720 

Car coupling, J. A. Ross 310,726 



© 1885 SCIENTIFIC AMERICAN, INC 



j6 



SftitntitU ^mmtm. 



[January 31, 1885. 



Car coupling, S. Schroyer 310,854 

Car, sleeping, W. W. Fessler 310,809 

Car starter, C. B. Broadwell 310,556 

Car wheel, J. G. Lafontaine 310,688 

Car wheel, Leavitt & Canfield 310,597 

Car wheels, manufacture of , E. B. Meatyard 310,701 

Cars, grain door for freight, Mason & Walker, Jr.. 310,600 
Carding machine for the manufacture of mottled 

rowings, Dyson & Cookson.. 310,803 

Carpets, etc., composition of matter for cleaning, 

J. J. Hymer 310,829 

Carrier. See Hay carrier. 

Carrying device for melons, etc., hand, J. Old 310,607 

Cartridge, H. F.Clark 310,650 

Cartridge for compressed air, W. T. Chamber- 
lain 310,648 

Cartridge shells, implement for capping and un- 
capping, G. W. Hadley 310,583 

Cash carrier elevator, W. S. Lamson 310,832 

Cash railway switch, W. H. & F. L. Wiggin 310,764 

Chair. See Arm chair. 

Channel flap layer, O. Gilmore 310,668 

Chopper. See Cotton chopper. 
Clamp. See Dumb waiter clamp. 
Clasp. See Bracelet clasp. Corset clasp. 

Collar, horse, Rothham & Schmidt 310,618 

Compass, mariner's, Scotland & Cordon 310,729 

Condensing engine, F. A. Gale 310,575 

Conduit pipe, T. Bacmeister 310,773 

Cooker, steam, H. A. Baton 310,657 

Corkscrew, B. Wilhelm 310,766 

' Corset, M. Cohn 310,798 

Corset clasp, J. M. Cohn 310,797 

Cotton chopper and cultivator, G. M. Badger 310,636 

Coupling. See Car coupling. Hose coupling. 

Crate for fruit, etc., I. B. Seeley 310,730 

Crock rims, machine for making, H. E. Merrill 310,706 

Crucible furnace crane, Mallasee & Nimick 310,69,5 

Crusher. See Rock crusher. 

Culinary vessel, T. G. Beaham 310,639 

Cultivator, R. H. Ewing 310,806 

Cultivator, J. Harman 310,586 

Cultivator, J. R. Peirce 810,847 

Cultivator shovel, adjustab e, M. A. Twitchell — 310,856 

Cultivator spring hoe, Hench & Dromgold 310,821 

Cultivator, sulky, E. F. Husk 310,828 

Curtain fixture, spring balance, W. N. Buckley.... 310,557 

Curtain pole knob, D. B. Olmstead 310,712 

Curtain roller, window, G. W. Eddy 310,658 

Cutter head, T. Fitzsimmons 310,571 

Cylinder engine, osc ! lating, W. J. Partridge 310,609 

Damper, Manuel & Burrows 310,696 

Damper regulator, T. Evans 310,569 

Door check, E. Niggli 310,844 

Door check, A. B. Walker 310,752 



. 310,801 
310,850 



310,666 



310,690 



Double tree, J. T. Dougine 

Draught equalizer, J. Putnam 

Drafting the arm size of garments, apparatus for. 

G. S.Gates 

Drill. See Seed drill. 

Drums or barrel bodies, machinery for drying, G 

W. Laraway 

Drying fabrics, yarn, etc., machine for, J. Jeffer- 
son etal 310,683 

Dumb-bell for electrical exercising apparatus, 

electrode, J. H. Shaw 310,733 

Dumb-waiter clamp, D. D. La Baw 310,687 

Earthenware vessels, press for forming, Merrill & 

Dempsey 310,705 

Eccentric rods, safety guard for, W. H. Diffender- 

fer 310,655 

Electric conductors, underground housing and in- 
sulation for, E. C. To wnsend 310,748 

Electric currents, system of generating and regu- 
lating, E. Weston 310,763 

Electric lighting, system of, O. Gassett 310,663 

Electric machine, dynamo, H. R. Boissier 310,782 

Electric machine, dynamo, E. Weston. 310,762 

Electric machines, brush holder for dynamo, H. 

R. Boissier 310,780 

Electricity, apparatus for distributing, O. Gass- 
ett 310,664 

Electricity, apparatus for the distribution of, O. 

Gassett 310,665 

Elevator. See Cash carrier elevator. Hay ele- 
vator. 

Elevator, I. S. Smith, Sr 310,738 

Elevator guide posts, chair for, C. G. Otis 310,713 

Embroidery holder, J. B. West (r) 10,5-53 

Engine. See Condensing engine. Cylinder en- 
gine. 
Engines, regenerator for compound, T. Hulme.... 310,826 
Extractor. See Stump extractor. 

Feed trough, J. Blattner 310,554 

Feed water heater, T. Evans 310,570 

Fence, W. H. Brevoort 310,555 

Fence, D. Camp 310,559 

Fence, T. F. Van Luven 310,624 

Fence post, A. D. Doubleday 310,800 

Fence wire fastener, E. S. Lenox etal 310,833 

Fence wires, device for measuring the strain on, 

A. Overbagh 310,845 

Fences, making barbed, F. D. Ford 310,813 

File, paper, F. D. Weber 310,758 

Firearm, breech-loading, E. L. Lake 310,689 

Fire escape, T. P. Hall 310,675 

Fire escape, L. B. McDonald 310,603 

Flour bolt, J. F. Ayres 310,772 

Flour bolt, J. C. Frazier 310,572 

Forging bolt blanks, machine for, Bruderer & Bur- 
diet 310,646 

Forging machine, nut, F. A. Hasenclever 310,680 

Frying pan, Mason & Winsor 310,864 

Furnace. See Gas furnace. Glass furnace. Ore 
furnace. 

Furnace, G. Gulickson 310,582 

Furnace front, W. Lowe 310,835 

Galvanic battery, W. K. Kidder 310,831 

Gas and other machines, cooling attachment for, 

J. Ring.. 310,616 

Gas conducting mains, preventing leakage from, 

H. Moeser 310,841 

Gas furnace, W. Swindell 310,745 

Gas governor, automatic, M. O. Gorman 310,580 

Gas retort, A. C. Swain 310,744 

Gas valve, automatic, I. B. Millner 310,605 

Gear cutting machine, Coes & Miller 310,796 

Gearing, friction, G. M. Wheeler 310,867 

Glass furnace, J. V. Ebel 310,804 

Glove fastener, W. S. Frost 310,573 

Governor, ball, R. McKenna 310,838 

Grain, reducing, A. C. Nagel etal 310,709 

Grain separator and cleaner, E. Sherman 310,734 

Grinding or polishing surfaces, wheel for, J. E. 

Compton 310,799 

Guano distributer, S. H. Bell 310,642 

Guard. See Window guard. 

Handle for pot and other covers, G. E. Palmer 310,710 

Harrow, G. F. Clark 310,793 

Hay carrier, T. C. McNichols 310,700 

Hay elevator, P. F. Fleming 310,810 

Heater. See Feed water heater. 

Hinges, hood for shutter, O. W. Barnekow 310,637 



. 310,741 

310,670 



. 310,757 

. 310,568 



Hitching strap, S. Birdsall 310,643 

Hoisting apparatus, D. Gilchrist 310,667 

Hoisting bucket, Newell & Ladd (r) 10,551 

Holder. See Embroidery holder. Lathe tool 

holder. Sash holder. Ticket holder. 
Hook. See Rein hook. 

Horse detacher, T. M. Ferguson 310.S 

Hose coupling, S. R. Hackley 310,672 

Hose coupling, S. Lightburne, Jr 310,834 

Hub, vehicle, Giles & Link 310,576 

Hydrant, W. Ryle 310,853 

Hydraulic motor, N. Yagn 310,770 

Incandescents, manufacture of , E. Weston 310,761 

Indicator. See Movement indicator. 

Iron, pile for sheet, D. B. Oliver 310,711 

Ironing table and clothes holder, combined, M. 

Chilcoat 310,792 

Isatins and substituted isatins, manufacture of, 

P.J. Meyer 310,604 

Journal bearing, C. E. Barrett 310,552 

Journal box composition, J. H. Hungate 310,827 

Key. See Watch key. 
Kiln. See Lime kiln. 
Knife. See Putty knife. 

Knife, J. Nagel 310,606 

Knife grinding machine, Hyde & Vallentine 310,861 

Ladder, step, S. A. Gardner 310,814 

Lamp, P. Babcock, Jr 310,635 

Lamp, electric arc, N. McCarty 310,837 

Lamp, electric arc, S. H. Short 310,736 

Lamp, electric arc, L. G. Woolley 310,630 

Lamp regulator, electric arc, H. R. Boissier 310,781 

Lamp, street, H. G. Schuette 310,728 

Lamps, clockwork for mechanical, Cook & Pome- 

roy 310,651 

Lamps, cut-out for electric arc, H. R. Boissier. ... 310,783 
Lanterns and flags, holder for signal, F. W. Cool- 

baugh 310,652 

Last, shoemaker's iron, Robertson & Tobin 310,723 

Lathe tool holder, J. M. Smith 310,739 

Leather skiving machine, G. E. Stockwell 310,742 

Leveling rod, R. B. Seymour 310,731 

Lime kiln, A. B. Weeks 310,759 

Lock. See Alarm lock. 

Locomotive exhaust nozzle, J. Wotapek. .. .310,768, 310,769 

Low water alarm, H. G. Brooks 310,786 

Lubricator. See Axle lubricator. 

Lubricator, S. J. Stevenson 

Mail bag, A. J. Gould 

Measuring and inspecting machine, cloth, C. C 

Webber 

Medical still or vapor generator, L. M. Emery 

Mouldings, device for securing, C. Halstrom 310,678 

Motor. See Hydraulic motor. 

Movement indicator, H. T. Field 310,860 

Music box, J. A. Bradshaw 310,645 

Musical instruments, head of stringed, A. Hyde.. 310,590 

Muzzle, animal. F. M. Moore 310,842 

Nailing machine, L. Goddu 310,816 

Neckwear retainer, L. Eschner 310,660 

Necktie, fastening, J. S. Ripley 310,617 

Ore furnace, E. F. Russell , 310,619 

Pad. See Stair pad. 

Paint distributer, L. Walkup 310,754 

Paint, lime, Adams & Polk 310,550 

Pan. See Frying pan. 

Paper box. L. Lybrand 310,599 

Paper pulp or stock and obtaining by-products 
therefrom, treatment of yucca or sotal fiber 

for the production of, G. B. Walker 310,753 

Paper tubes, machine for cutting, M. F. Wilson.. . 310,629 

Pavement, terra cotta, J. M. Freeman ... 310,662 

Paving, manufacturing asphaltic powder suitable 

for, H. Kettmann 310,594 

Pen holder, J. H. Anderson 310,771 

Pencil tip and tape measure, combined lead, I. 

B. Millner 310,840 

Pipe. See Conduit pipe. 

Pipe and drain tile mould, Earl & Hazard 310,859 

Pipe wrench, J. F. Guthrie 310,818 

Pipes, protector for underground, W. & J. M. 

Rowbottom 310,727 

Pitman rod, D. Michaels 310,707 

Plow beam and attachment, J. Logan 310,694 

Plow, gang, J. W. Bartlett 310,775 

Plow, hilling, R Schuster 310,855 

Post. See Fence post. 

Projectile, line throwing, P. B. Roys 310,852 

Projectile, pneumatic, W . T. Chamberlain 310,649 

Propeller wheel, N. Cain 310,789 

Pulley lubricator, loose, F. Gleason 310,669 

Pulp, machine for the reduction of wood, E. P. 

Ely 310,659 

Pump, force. G W. Coonse 310,561 

Punching and shearing machines, double throat 

for, C. E. McBeth 310,602 

Putty knife, C. Ives 310,682 

Radiator, steam, Arci & Chapman 310,633, 310,634 

Radiator, steam, W. H. Page 310,714, 310,715 

Railway, E. B. Meatyard 310,702 

Railway frog, T. B Jewett 310,591 

Railway frog crossing, C. B. Price 310,613 

Railway rail joint, chair, and splice, W. F. Gould.. 310,581 

Railway rail, street, T.L. Beaman 

Railway tie or support, J. K. Clark 

Reflector, E. D. Peck 

Regulator. See Damper regulator. 

Rein hook, D.Hutchinson 310,583 

Ring traveler machine, R. J. Gilmore 310,577 

Rock crusher, A. G. & J. M. Dyer 310,656 

Rock drill valve, G. R. Culling worth 310,653 

Rocket, E. F. Linton 310,598 

Roller. See Curtain roller. Shade roller. 
Roofing, etc., composition for gravel orgranite, T. 

Vaughan ; 310,625 

Roofing machine, sheet metal, J. L. Holton 310,824 

Rotary engine, F. C. Morton 310,843 

Sash and door sticker, J. H. Glover 310,579 

Sash holder and weather strip, combined, A. J. 

Davis 310,564 

Saw filing machine, H. Sherman 310,735 



Shoe,W.E. Rose 310,725 

Shoemaker's work table, A. M. Bollinger 310,784 

Shovel step or guard, K. H. Elliott 310,567 

Shrimps, preserving, Yee Fo 310,811 

Shutter worker, J. A. Dyblie 310,566 

Sifter, flour, W. N. Campbell 310,791 

Siphon, J. Lo w^ 310,863 

Spark and cinAer arrester, T. H. Haberkorn 310,819 

Spark extinguisher, I. Deyell 310,565 

Spooler, doubling, L. V. Richmond 310,722 

Spring. See Velocipede saddle spring. 
Spring jack and annunciator, combined, Town- 
send & Moore 310,749 

Stair pad, H. W. Mather (r) 10,550 

Steam muffler, C. H. De Witt 310,654 

Stopper. See Bell stopper. 

Store service apparatus switch, E. L. Giles 310,815 

Store service tracks, turn-out for, W. H. & F. L. 

Wiggin 310,765 

Stove, T. Burkhard 310,647 

Stove, Turner & Capewell 310,623 

Stove, heating, S. H. La Rue 310,596 

Strap. See Hitching strap. Shawl strap. 
Straps with rings, etc., device for connecting, 

Parmelee & Swift 310,719 

Stump extractor, H. L. Boyle 310,644 

Stump extractor, J. B. Wilson 310,767 

Suspender end, J. B. Sharp 310,732 

Switch. See Cash railway switch. Store service 

apparatus switch. 
Table. See Shoemaker's work table. 

Tag fastener, H. W. Brewster 310,785 

Telegraph, printing, G. M. Hathaway 310,587 

Telegraph, quadruplex, F. W. Jones 310,685 

Telegraphy, overcoming static disturbances in, F. 

W.Jones 310,684 

Telephone, H. E. Waite 310,751 

Thrasher spreader, G. W.Gould 310,761 

Thrashing machine band cutter and feeder com- 
bined, R. Harding 310,679 

Ticket holder, W.Patterson 310,610 

Tire for wheels, elastic, Leigh & McDowell 310,862 

Tobacco booking machine, W. Jones.. 310,593 

Tool, combination, T. E. Riddel 310,851 

Tooth, artificial, J. A. Priest 310,849 



-Sbttoerfteem ertte. 



Inside Pagre. ench iiiaei'lton - - - ?•> centn n line. 
Back l'tiire. eiieh iliserllim - - - $1.00 n. line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press Adver- 
tisements must be received at publication Qfiice as early 
as Thursday morning to apmar in next issue. 



GET THE BEST AND CHEAPEST. 




CINCINNATI. 0. 
SOIEMFNTS UN1TID STATES. 

L. OB-AY xSa CO*, 

(Cincinnati, Ohio, U. S. A.) 
Exclusive Agents aDd Importers for the United States* 
of the 

CELEBRATED 

PERIN BAND SAW BLADES, 

Warranted superior to nil others in quality, finish, 
uniformity or trinner. aDd yenernl durability. 
One i'erin Saw outwears three ordinary saws. 



to It will pay you to read the follow- Ss 

W ing : — We offer {for a limited period) m{ 

» a SPECIAL BARGAIN. S 

A $15 GUN^^fOK 60 days 

FOE .jJfSMliBllPiBljis.^ ONI,"*'. 

$12. 



■ inside, thus combining the safety of a hammer action with the 
Top, spinning, C. H. Fry, Jr 310,5741 ? handinesaof ahammerless gun. The manufacturers' price is 



310,836 
310,704 
310,693 
310,673 
310,074 



310,640 

. 310,794 
. 310,611 



Saw frame rod, C. Tenney 310,866 

Sawmill set works, D. C. Prescott 310,848. 

Saw swaging machine, B. H. Miller 310,708 

Sawing machine, scroll, A. S. Davis 310,563 

Screw tap, H.W.Bill 310,777 

Secondary battery and transporting the same, L. 

H. Rogers 310,724 

Sea bridle, W. W. Averell 310,551 

Seed drill, J. Hamilton 310,584 

Seed, removing fiber from cotton, W. Wall 310,628 

Separator. See Grain separator. 

Sewing machine, J. W. Post 310,612 

Sewing machine binding attachment, R. Hilg- 

ner 310,822 

Sewing machine for stitching buttonholes, eyelet 

holes, etc., Hallenbeck & Phelps 310,677 

Sextant, P. Leuba 310,692 

Shade roller, spring, J. C. Lake 310,595 

Shaping machine reversing gear, D. L.fBallard . . . . 310,774 

Shawl strap, L. A. Beatty 310,641 

Shingling bracket, G. W. Adams 310,631 

Shirt and neektie fastener, S. Fechheimer. 310,661 



Torpedo for danger signals upon railways, T. G, 

Palmer 310,718 

Torpedo railway signal, T. G. Palmer 310,717 

Transplanter, J. B. Johnson 310,592 

Treadle, C. H. Kingsbury 310,686 

Tree. See Double tree. 

Tricycle, T. P. & J. B. Hall 310,676 

Trough. See Feed trough. 

Truck and ladder, combined, J. C. Lowen 

Trunk, O. R. Meredith et al 

Tug, hame, Lindsey & Goddard 

Tuning hammer, F. W. Hale 

Tuning implement, F?W. Hale 

Unloading and elevating apparatus, M. J. 

McNelly 310,699 

Valve gear, J. A. Stout 310,743 

Vehicle, two-wheeled, J. G. jcks 310,621 

Vehicle, two-wheeled, Taliaferro & Mitchell 310,746 

Vehicle, two-wheeled, J. Wesely 310,760 

Vehicle wheel, J. H. Bissell 310,779 

Vehicle wheel, W. H. Harding 310,585 

Velocipede, W- P. Benham 310,776 

Velocipede saddle spring, W. Hillman 310,823 

Velocipede wheel, A.M. White 310.857 

Vise, bench, W. Mickel 310,839 

Wagon seat, J. T. Dougine 310,802 

Wardrobe and chiffonier, folding, II. L. Mehrer... 310,703 

Warp slasher, S. R. Campbell 310,790 

Washing machine, F. McKimmy 310,698 

Watch key, H. G. Skidmore 310,737 

Watch stem winding and setting attachment, H. 

A. T. Reinecke 310,865 

Water repellent fabrics, preparation of a fluid for 

making, A. B. Conger 310,500 

Wheel. See Car wheel. Propeller wheel. Ve- 
hicle wheel. Velocipede wheel. 

Wheels, manufacture of, Owen & Dyson 310,846 

Window guard, J. Polkowski 310,721 

Wire, machine for making compound, J. W. Ells.. 310,805 

Wire, machine for screw threading, L. GOddu 310,817 

Wrench. See Pipe wrench. , 
Zincography, J. W.Barron 310,638 




Se 



American Arms Company's 
lammerlegi Gun (of 
o -avt'ty lB an EXACT representation) l> 
Single Breech Loader in the World; there is no other Single 
Gun made that wilt compare with it. Every Modern Im- 
provement, finest Stub Twist barrel, ClIOKK Bored, and 
warranted to shoot close- Imported Checkered Pisto) Grip 
Stock, Automatic Shell Extractor, Rebounding Lock, Patent 
Fore-end, dead nickel frame, Double Bolt, Top-Snap ACTION, 
12-gauge, 28 or 30-inch, barrel; weight, 7 to 7 1 2 lbs. Pushing 
down the 16*er on the side cocks the gun, the hammer being 



815 forthis identicalgun; we offer it, f«r CO clnys only, 
for SIS, boxed free, and when cash comes with order, will 
givetVee, a complete setof Reloading Tools. This gun uses 
either brass or paper, 12-gauge, centre-fire shells. Kead 
the following; from the manufacturers : 

Boston, January 24, 1885. 

To whom it may concern: We guarantee that the "Semi- 
Hammerless" single guns advertised by J. A. Rose & Co., 
are our Uniform Standard finality. 

(Signed.) American Arms Co., F. II. Raymond, Treas. 

No one wanting a good gun can afford to let this opportunity 
Slip, as we positively shall not sell this gun, after ©O days, 
for less than our regular Catalogue price. We have sold hun- 
dreds of these guns at $15 and $14, since September, 18S3, 
giving universal satisfaction, and we guarantee to take back 
gun, and refund monev. if the gun is not exactly as represented. 
•T. A. ROSS«feCO., 16 and 17 I>ock Square, 
Boston, Mass. <KF* Mention this paper. 



WATCHMAN'S IMPROVED 

TIME DETECTOR, 

WITH SAFETY LOCK ATTACHMENT, 




ces at Chicago. The onl 1 
and Perfect Instrument. 

Send for circulars to 
E. HUHAUSElt, iil2 



Patented 1875, 1876, 
1877. 1880,1881, 188-.'. 
This Instrument 
Is supplied with 13 
keys. Invaluable 
for all concerns 
employing watch- 
men. It contains 
all modern im- 
provements, and 
is far superior at 
the old style. 1882 
—At the .National 
Exposition for 
Railway Applian- 

Medal for the most complete 

P. O. Box 2875. 

Broadway, New York. 



DESIONS. 

Badge, F. Neubert 15,725 

Carpet, A. Danby 15,713 

Carpet, A. Heald. 15,719 to 15,721 

Carpet, C.W. Swapp 15,727 to 15,735 

P'inger ring, W. F. Crafts 15,711 

Fringe or tassel block, W. Smith 15,726 

Lamp, a Kitschelt 15,722 

Settee frame, J. C.Day 15,712 

Skating rinks, ornamentation of, De Baud & 

Couch 15,714 

Spoon, fork, or knife handle, C. T. Grosjean . .15,716, 15,717 

Spoon or analogous article, C, T. Grosjean 15,715 

Steam trap case, E. C. Hawes 15,718 

Type, font of printing, J. G. Mengel, Jr 15,723, 15,724 



TRADE MARKS. 

Carriages, phaetons, buggies, spring wagons, and 

other like vehicles, Ii. W.Davis & Co 11,856 

Dental alloy, Keller Medicine Company 11,857 

Drugs and medicines, certain named, Allen & 

Hanburys U,853 

Drugs or medicines used for venereal diseases, F. 

Rogers '. 11,862 

Hog products, lard, and meats, J. Morrell & Com- 
pany 11,8«0 

Remedy for stimulating the spine, etc., A. H. 

Covell 11,854 

Sedative, anti-spasmodic, and diffusible stimulant, 

J. T. Davenport 11,855 

Sheet metal utensils and articles for household 
purposes, etc., enameled, Lalance & Grosjean 
Manufacturing Company 11,858 

Soap in cakes for toilet, bath, and laundry.hard, L. 

& J. Oakley .' 11,861 

Whips, certain, L. H. Lee 11,859 



APPARATUS FOR ELECTRICAL MEAS 

urements. — Illustrations and description of the various 
interesting apparatus for measuring electricity that 
were shown at the Munich Exhibition, including Wiede- 
mann's bifllar galvanometer; Wiedemann's galvano- 
meter for strong currents ; Zenger's differential photo- 
meter: Von Beetz's solenoid; apparatus for demon- 
strating the principle of the Gramme machine; Van 
Rysselberghe's thermometrograph ; Von Beetz's chro- 
nograph; and Harlacher's apparatus for studying deep 
currents. Illustrated with seventeen engravings. Con- 
tained in Scikntific Amkrican Supplement,^ 0.4*^1. 
Price 10 cents. To be had at this office and from all news- 
dealers. 



SPrinting Presses: 

Card & Label Press $3. Larger sizes $5 to .$75. 
For old or young. Everything easy, print- 
ed directions, bend 2 stamps for Catalogue 
of Presses, Type, Cards, etc. to the factory. 
RELSEY & CO., Meriden, C'oun. 




ICE-BOATS — THEIR CONSTRUCTION 

and management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horefall, 
M.E. Contained in Scientific American Supple- 
ment, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



PATENTS NEGOTIATED ABROAD. 

THE AMERICAN AND FOREIGN INDUSTRIAL 
ASSOCIATION of New York undertakes the sale of 
Patents in Europe. Is connected with the "Joint Stock 
Association " of London,and has Agents in Paris, Brussels 
and Berlin. For further particulars^ address HFNRY A. 
HERBERT, President, 155 Temple Court, New York. 



A Printed copy of the specifications and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
address Munn & Co.» 361 Broadway, New York. Other 
foreign patents may also be obtained. 



FEKFECT 

NEWSPAPER TILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific AM- 
ekicax and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $L25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers SciESTimc American ■ 



STEPHENS 

Tsesi 



Fifty per cent of 
Time and Labor saved 
by using this Solid, 
Strong, Durable, Quickest 
Working, Firmest Holding 
m Vise. Has the Improved T»per, 
HL Pipe, and other Attachments Sold 
I~f by the Trade. Send for circular B. 
IKIvVlN STEPHENS, Prop., 
Office, 41 Dey St., New York. 



© 1885 SCIENTIFIC AMERICAN, INC 



January 31, 1885.] 



SftAtniiiU %mttmtt. 



77 



■7fl B ft A I C 0ne ten horse-power upright Steam 

lUn OHLCi engine and boiler. Has been used 

two years ; in good condition ; price $200 f.o.b. Address 

The Springfield Machine Co., 

Springfield, Ohio. 



R1PON CATHEDRAL. — FULL PAGE 

illustration and brief description of this ancient English 
ecclesiastical structure. Contained in Scientific 
Amhrxca\ Supplement, No. 335. Price 10 cents. To 
be had at this office and from all newsdealers. 




THE 



a 



PEERLESS " 

Is the largest hand vacuum pump out; 
17 gallons per minute against 30 pounds 
pressure, and 29 1-4 in. vacuum or over. 
Price, with the latest improvements, 
$25. Air pump, same size, $15. Supe- 
rior noiseless blowers for smelting 
furnaces, heavy pressure pumps, etc. 

H. WEINDEL, 
405 N. 4th Street, Philadelphia. 



THE RESIN INDUSTRY IN THE 

Landes Department.— An interesting paper by A. Re- 
nard. giving a full accuunt of the manufacture of resin 
and resin oils in the Landes, the most important center 
in Fiance for the production of these substances. Con- 
tained in Scientific American Supplement, No. 
444. Price 10 cents. To be had at this office and from 
all newsdealers. ■, 



)&_«« IMPROVED FOOT »«. POWER LATHES, 

VT^f-S. AND MACHINISTS TOOLS. ■ 



1 SEBASTIAN, MAY & CO. 

™" PEARL Sr.CINCINNATI, 



ICE-HOUSE AND COLD ROOM.— BY R. 

G. Hatfield, with directions for construction. Four 
engravings. Contained in scientific American Sup- 
plement, 59. Price '.0 cents. To behadat this office 
and of all newsdealers. 




WANTED, 



Outfit for small Boiler Shop; Power Shears, Rolls, and 
Punch, and Pneumatic or Steam Riveter, new or second 
hand. Address P. O. Box 324, Chicago, 111. 

HORSES. — THE FOLLOWING VALU- 

able papers are contained in the Scientific American 
Supplement, I'rice 10 cents each, sent by mail to any 
address. To be had at this oflBce or of newsdealers in 
all parts of the country. Please order by the numbers 
in lar<?e type, which indicate the number of the Sup- 
Plem icnt m which the article is contained. 

Evolution of the American Trotting Horse. By Prof. 
W.H. Brewer. A valuable paper, showing the gradual de- 
velopment of the trotting quality from year to year in the 
fast, the annual gains in speed, with tables and sugges- 
ions as to future speeds. 386.— The Fastest Records. 
Being a table of the best trotting time on record at all 
distances and all ways of going, from 1830 to and includ- 
ing 188^, embracing Trotting in Harness, Trotting to 
Wagon, Trotting to Double Teams, Trotting under Sad- 
dle, and Pacing. 374.— Horses' Legs. Seven illustra- 
tions, showing the forms of sound and unsound legs, 
malformations, etc, 195.— Breaking Horses by Elec- 
tricity. Engraving. 2 08.— Poly dactyl Horses, Recent 
and Extinct. Illustrations. By Prof. O.C. Marsh. lS8.-> 
History of the Horse Bot-fly. By Dr. N. Joly. With 
thirty-four figures. 212.— On the Care of Horses. 
123, 185.— Specification of the Points of a Good 
Horse. 103.— Portable Food for Horses — How to 
Make. 98.— Best Mode of Feeding Farm Horses. £•-*' 
The Perfect Horse «ndhow to Measure^m.- wim enV 
graving. 29.— Peculiarities in Structure of the Horse. 
By Prof. Huxley. 44.— Value of Carrots for Horses. 45. 
—Calculus in Horses, Mash for. 53.— How to Treat the 
Teeth of Horses— Dentistry. 88. 

Portraits of Celetrated Horses. Sefton, Winner of 
the Derby. 1 34.— Vernuil, winner of the Ascot Cup. 
1 36.— Sir Bevys and Wheel of Fortune, Winners of the 
Derby. 1 85.— Iroquois, Winner of the Derby. 290.— 
X.uke Blackburn. 269.— Don Cossack,Four Fear 0)6? 
Stallion. 273.— Blair Athol, the Most Valuable Horse 
ever known. 355.— English Cart Horses. Illustrated. 
«77, 328. 

\ On Scientific Breeding. By J. D. Caton. A valuable 
paper relatingto the breeding of horses and other ani- 
mals. 273.— The Horse and His Fossil Ancestry. 353. 
—The Horse's Motions, as suggested by Muybridge's 
photographs. 12 illustrations. Also abstract of Prof W. 
P. Trowbridge's lecture, with illustrations, relating to 
the horses in leaping and pulling, and other points in 
animal mechanics. 158.— Science of the Horse's Mo- 
tions. Illustrated. 3 4 <».— Proportions, Conformations, 
and Terms Generally Given to the Horse. With meas- 
urements and illustrations. 225.— How to Tell a 
Horse's Age. 2 1 7.— Treatment of Ho*sea!Xegs_-224_ 
—The Percheron Horse. 246.— A Horseshoer's Experi- 
ence—Valuable Hints. 253.— Horse Clipping, defense 
of. 311; Kind Treatment of, 303.— Moors for Horse 
Stables. 308.— The American Horse. By E. L. Ber- 
thoud. 311.— On Saddle Horses. By Alexander. 291. 
—Trotting Statistics. Being an alphabetical list of Trot- 
ting Horses, from 1993 to and including 1882, that hare 
won races in which the purses, stakes, or premiums ex- 
ceeded $10,'J00; with description, sire, date of career. 
best record, number of races won, and amount of purse. 
A valuable paper for reference. 377.— On Horse Shoe- 
ing. By D. Salmon, D.V.M. 1 74.— The Principles of 
Hors? Shoeing. By Dr. Geo. Fleming. 205.— The Art 
of Horseshoeing: Its Earliest History and Principles. By- 
Prof. Maurice Keil. A valuable and useful paper. 378. 
—Educated Horses in London. One page of engrav- 
i ngs. -186. _ 
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RUBBER BACK SQUARE PACKING. 

BEST IN THE WORLD. 

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 

B represents that part of the packing which, when in use. Is in contact with the PistonRod. 
A, the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

This Packing is made In lengths of about 20 feet, and of all sizes from % to 2 inches square. 

NEW YORK BELTINC & PACKING CO.* 

JohnH. Cheever, Treas. Nos. 13 & 15 PARK ROW, Opp. ASTOR HOUSE, NEW YORK. 

JOHN D. CHEEVER, Dep'y Treas. Branches: 308 Chestnut Sr.,Phi]adelphia. 151 Lakh St., Chicago. 52 & 54 Summer Sr.,Boston. 



THE 

PUSEY& JONES CO, 

Wilmington, Delaware. 



BUILDERS OF ALL DESCRIPTION OF 



RELATIONS OF THE SOIL TO HEALTH. 
—By Geo. H. Rohe, M.D. The soil. Ground air. 
Ground water. Diseases spread by soil impurities. 
Diseasses of animals due to impurities of soil, f reven- 
tive remedy- drainage. Contained in Scientific 
American Supplement, No. 444. PriceiOcents. To 
be had at this office and from all newsdealers. 



THE HARDEN STAR HAND GRENADE 
FIRE EXTINGUISHER 

Puts Out Fire Instantly. 

See editorial notice in Scientific Am hri- 
CAn of November 22d, 1884. 
Send for circulars. Address 

Harden Hand Grenade Fire Extinguisher Co., 

Wabash Ave., Chicago. 

10 Oliver St., Boston, or 

95 West Broad way, New York. 




BOULIER'S UNIVERSAL PYROMETER. 

—Full description of the apnaratus, illustrated with 3 
engravings showing details and mode of application. 
Contained! in Scientific American Supplement, 
No. 445. Price 10 cents. To be had at this office and 
from all newsdealers. 



HARTFORD HAMMER CO. 

HARTFORD, CONN. 




4oz„ 8oz., rio7., J6oz., 20oz„ 28oz. 

75 .85 .95 $1.00 $1.15 $1.25ea. 

Our Machinists' Hammers are made with the elon- 

... gated socket and tapering eye for holding the 

handle more firmly and increasing its strength, supply- 
ing a want long felt by Machinists for a first-class 
Hammer. 



HOW TO COLOR LANTERN TRANSPA- 

rencies.— A valuablepaper by T. J.Houston giving full di- 
rections for the preparation of photographic transpa- 
rencies, and for painting them. Contained in Scientific 
American Supplement, No. 423. Price 10 cents. 
To be had at this office and from all newsdealers. The 
same number contains an illustrated paper on Im- 
provements in Photo-block Printing.— Another valuable 
paper on the Preparation on .Lantern Transparencies is 
contained in Supi-ement, No. 4*24. 



Civiale Affency, 1C0 Pulton St., New York. 



DYSPEPSIA 



A quick, permanent cure, mailed 
free for 6 cents, stamps. The HBB- 
BOLINK CO., Jamaica Plain, Mass. 
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PATENTS. 

MESSRS. MUNN & CO.. in connection with the pub- 
lication of the Scientific Amkrican, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had ty years' 
experience, and now have vnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mmin & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels. Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure ttiem; directions concerning Labels, Copyrights, 
Ltjsigns, Patents, Appeals. Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We aiso send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MUNN &, CO.. Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFFICE.— Comer of F and 7th Streets. 
Washington. f>. C. 



I.];HW««Mi]iM 

Microscopes, Telescopes, Field and Opera Glasses, Magic 
Lanterns, etc. ; also. Barometers, Thermometers, Com- 
passes, Batteries, iirawing, Drama e, Dairy, and other 
Scientific Instruments. 192-j>z>. Catalogue free. 
PRENTICE & SON,MfeOptioianB f 176Jl , way^IY. 



PIPE COVERING. 




Fireproof Non-conducting Coverings for Steam Pipes, 
Boilers, and all hot surfaces. Made in sections three 
feet long. Easy to apply. Asbestos Materials- 
Fiber* Millboard Packing* and Cement. 

CHALMERS-SPENCE CO. 

419-421 TSigTuh St., New York. 



NOTICE to Users of Steam Pumps. 

We have received following letter in 
regard to one of our No. 5 "L" ($16) 
Steam Jet Pumps elevatingl^ inch pipe 
of water more than 50 feet high: 

" L' Ansk, Mich., Feb. 24, 1883. 
"Van Dczen & Tift, Cincinnati, O.: 

" Money could not buy the Jet of us 
unless another could be had. I would 
not give your No. 5 " L " for a $700 pump, 
equal distance to raise. 
" N. A. Litchfield, Supt. Mich. Slate Co.' ' 
We make Ten Sizes of these Pumps. Prices $7 to $7"g 
Capacities 100 to 20,000 gallons per hour. State for £hat 
purpose wanted and send for Catalogue of " Pumps." 
VAN DUZEN & TIFT, Cincinnati, O. 




WATERPROOFING PAPER AND VEGE- 

table Tissues— A valuable paper by C. R. A. Wright, 
P.H.S., discussing theuse of cupro-ammonium solutions 
as an application to paper and vegetable tissues in order 
to render the hitter water-proof, rot-proof, and practi- 
cally proof against the attack of insects. Contained in 
Scientific American Supplement, No. 444. Price 
10; cents. To be had at this office and from all news- 
dealers. 




STEEL BALLS 

FOE 

BEARINGS. 

1 From 3-16 in. to 3-4 in. diameter. 
M Hardened and Polished, and 
I gauged to 1-2000 of an inch. 

Weed Sewing MaeMne Co, 

Hartford, Ct. 




SHAFTING, 
HSL PULLEYS, 

HANGERS. 



F. Brown's Patent Friction Clutch. 

SEND FOR ILLUSTRATED CATALOGUE AND DISCOUNTS TO 

A. & F. BROWN, 43 PARK PLACE, N. Y. 



fiOLDQHLOEINATION IN CALIFOR- 

nia.— An interesting paper by F. D. Browning, E.M., de- 
scribing the mode of chlorinating gold as practiced in 
Grass Valley, Cal.— The ore and Its treatment. Milling, 
roasting, chlorinating, leaching and precipitating. Ex- 
traction of silver. Preparation of reagents. The mill. 
The chlorinatlon works. Illustrated with 20 engravings. 
Contained in Scientific American Supplement, No. 
445. Price 10 cents. To be had at this office and 
from all newsdealers. 




SHEPARD'S CELEBRATED 
$30 

Screw Cutting Foot Lathe, 

Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, 
Mandrels. TwistDrills, Dogs, Calipers, 
etc. Send for catalogue or outfits for 
amateurs or artisans. Address 

H. L, SHEI'ABD, Agent, 
134 E. Second St., Cincinnati, O. 



ELECTRO-MAGNETISM AS A PRIME 

Mover.— An account of the various attempts that have 
been made to utilize electro-magnetic power as a prime 
mover. Schulthess' machine. Salvator dal Negro's ap- 

Baratus. Jacobi's apparatus. Davidson's apparatus, 
'evenport's devices. Capt. Taylor's electro-magnetic 
eneine. Contained in Scientific AMERICAN Supple- 
ment, No. 359. Price 10 cents. To be had at this onlce 
and from all newsdealers. 




The desirable features of this valve are 
the positive action ot the disks, being forced 
against the seats by our novel intermediate 
wedge, avoiding all cutting and friction of 
the disks against the seat. 

Samples sent on trial. Send for Catalogue. 

HOLLAND & THOMPSON, 
317 RIVER STREET, TROY, N. Y. 



HOUSE DRAINAGE AND REFUSE.— 

Abstract of a lecture by Capt. Douglas Galton, C.B.,on 
the treatment of town, barrack, and camp refuse, and 
on the removal of excreta from houses. A valuable 
paper. Contained in Scientific American Supple- 
ment, No. 45*51. Price 10 cents. To be had at this office 
and from all newsdealers. The same number contains a 
valuable paper on the construction of privy vaults. 
Illustrated with three eugravings. 




AAGRIFFING IRON CO 
STEAM HEATING Aw^s 

SOLE MANUFACTURERS 



WMM'l 



JERSEY CITY, N.J. 



See illus. article in Scientific American Sept. 13, 1884. 



ELECTROLYTIC FIGURES. — A DE- 

scription, with nine illustrations, of the various curious 
crystalline ramifications obtained by ( ardani through 
the electrolysis ol a solution of nitrate of silver. Con- 
tained in Scientific American suppi.kmicnt, No. 
4*2H. Price 10 cents. To be had at this onlce and from 
all newsdealers. 



LOVERS OF MUSIC 

by sending $2.00 to the NATIONAL PUBLISHING- CO., 
20 EXCHANGE PLACE, NEW YORK, will receive a 
superb and handsomely bound Music Folio, containing 
250 full quarto size pages of Choice Instrumental and 
Operatic Music, Songs, Dances, etc., and will also receive 
each month, by mail, for one year, copies of all the Ele- 
gant, New & Popular Sheet Music as published by them. 



pQ9T|JpyR0N BLOWER 




POSITIVE BIiAST. 

IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers! 

CONNER8V1LLE, IND. 

S. S.TOWNSEND, Gen. Agt.,22CortlandSt.,9DeySt., 

COOKE & CO., Selling A gta., 22 Cortland Street, 

J4.S. EEGGS & CO., Selling Agts. 9 Dey Street, 

:WE"W YORK. 

SEND FOR PRICED CATALOGUE. 



<ttt>& +(\ <tb9.fl per day at home. Samples worth $5 free. 

fyO hi) jp«U Address STINSQN& Co.. Portland.Maine. 



VELOCITY OF ICE BOATS. A COLLEC 

tion of interesting letters to the editor of the Scientifio 
American' on the question of the speed of ice boats, de< 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in Scientific 
American Supplement, No. 214. Price 10 cents. To 
be had at this office and from all newsdealers. 




BARNES' 



Patent Foot and 
Steam Power Machi- 
nery. Complete out- 
fits for Actual Work- 
shop Business. 
Lathes for Wood or 
Metal Circular Saws, 
Scrool SawSjFormers, 
Mortisers, Tenoners, 
etc., etc. Machines on trial if desired. Descriptive Cata- 
logue and Price List Free. W.F. & JOHN JJ Alt NKS, 
No. 1999 Main St., Kockford. III. 



THE MANUFACTURE OF SODA.— A 

paper by Dr. Julius Koebig, showing the advantages of 
the ammonia process over that of the Leblanc in the 
manufacture of soda, and the possibility of the United 
States, through the use of it, competing successfully 
with the European industry. Contained in Scientific 
American Suppxem icnt. No. 445. I'rice 10 cents. To 
be had at this office and from all newsdealers. 



This i s the only steam boiler ever 
devised in strict compliance with 
the demands of natural laws. It 
gives complete immunity against 
explosions, delivers dry st,eam, 
prevents all incrustation and de- 
posit on the bottom plates, affords 
safety with high pressure, and 
secures great economy. The in 
ventio n is applicable to every style 
of boiler, and can be readily ap- 
plied, internally or externally, to 
new or old boilers. Licenses grant- 
ed on liberal terms to manufac- 
turers. Send for description. 
J^AWSON NON-EXPLOSIVE BOILER CO., 
155 and 157 Broadway, N.Y. 




THE CORINTH CANAL.— A DESCR1P- 

tion of the project of Mr. B. Gerster, engineer in chief 
of the International Corinth Canal Company, and a 
sketch of the progress thus far accomplished. Nature of 
the Isthmus of Corinth. Former undertakings. Route 
selected by Mr. Gerster. Mode of excavating. Appara- 
tus employed. Illustrated with 6 engravings. Contain- 
ed in Scientific American Supplement, No. 4 l 25. 
Price ID cents. To be had at this office and from all 
"newsdealers. 



Cities, Towns, 



WATER. 

and Manufactories 

Supplied by Green & Shaw] 
PATENT TCBE AMD GASG WELL SYSTEM. 

Wi. D. Andrews & Bra, 233 Broadway, H. Y. 

Infringers o f above patents will be prosecuted. 



FOREIGN PATENTS. 

Their Cost Reduced. 



HOW TO LAY A DRAIN.— A PAPER 

by J. M.Allen, treating of the practical and thorough 
execution of the work of drain lines. Contained in 
Scientific American Supplement, No. 445. Price 
10 cents. To be had at this office and from all news- 
dealers. 



Free.to All!| t fc m wot. 



LADIES WORK BOX 

Ths publishers of the Capital CHy Home Gne»t, the well-known, Illustrated and 
Kamily Magazine, make the following liberal offer for the New Tear! The person telline 
us the longest veree in the Bible, before March 1st, will receive a Solid Gold, Lady's 
Jtuntinfl* Cased Swiss Watch, worth $50. If there be more than one correct answer 
the secondTwill receive an elegant Stem-winding Gentleman's Watch: 
thethird.akey-wlndlngEnelish Watch. Eacli person must send 36centi, 
with their answer for which they will receive FREE, postpaid, three months' 



the third, a key-winding English Watc'hl' 

with their answer for which they will receive I 

subscription to "HOME GUE8T,"and au'Elekant 'Lady's Work 

«oi with thei r name beautifully stencilled on the cover. Each hoi contains 

1 Silver Plated Thimble, 1 package Fancy Work Needles, 6 



elegant Fruit Napkins, 1 



age Fancy 
*fEmbrotd< 



Needles, 
Silk, assorted 



S"i? r f'U >a<!k S Be F 1 %5 lo, * s «or Patchwork, 8 Easter Cards 
Ttr^ T e S r Cari &r * M. Tel y Birthday Card, and 1 Copy o! 
"Ladies' Fancy Work Guide," containing illustrations and descrip-: 
tions ,of all the latest designs in fancy work. The regular price of the above 1 
th 11 * 5 ' ut *° tfaoM who comply with the above requirements we will send 

P Jdte86 p oK Publ'rs Home Guest, Hartford, Conn. 




£The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
large proportion of our Inventors patenting their inven- 
tions abroad 

CANADA.— The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario. Quebec, New 
Brunswick, r/ T ova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

EN43I..AND.— The new English law, which went into 
force on Jan. 1st. enables parties to secure patents in 
Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales, Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
in England as his United States patent produces for 
him at hp'ne, and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as in the United states. 

OTHER COUNTRIES. —Patents are also obtained 
on very reasonable terms in France, Belgium, Germany, 
Austria, Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies. 

An experience of forty years has enabled the 
publishers of The Scientific American to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all count ries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN »fc CO., Editors and Proprietors of Th:^ sci- 
entific American, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices, 861 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & CO., 

Publishers and Patent Solicitors. 

361 Broadway, New Fork. 

Branch Office, cor. F and 7th Streets, opposite Patent 
Office Waehingtont D- C. 
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TEL EPHO NES- 

The United StatesTefephone IVrfg Co. 

This Compnny is the owner of the patents of James 
W. McDonough for speaking telephones. 

Mr. McDonough's application fur patent w s the first 
that was made in the U. S. Patent office for a speaking 
telephone ; all other telephones are an infringement of 
these patents. This Company also owns patents cover- 
ing a comp ete system of telephone exchanges. 

All telephones obtained except from this 1 ompany or 

its authorized licensees are infringements, and themak- 

ers, sellers, and users will be proceeded against. 

This Company are now prepared to sell Tele* 

phone* of thp most improved form. 

For particulars apply to 

The United Mates Telephone Marnfactnring Co., 

187 BROADWAY N. Y. 

•W3MC. A. HARRIS, 

Providence. II. I. (Park St.), Six minutes' walk Wes tiro m station* 

Original and Only Builder of the 

HARRIS-CORLISS ENCINE, 

With Harris Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By J. W. Hill M.E. Price $1.25. 

BOORWM/TER ENGINE. 

Compact, Substantial. Econom- 
ical, and easily managed ; guar- 
i anteed to work well and give 

S full power claimed. Engine and 

Boiler complete, including Gov- 
ernor. Pump, etc., at the low 
JwP^X price of 

JrV>Sl 8 HOUSE POWEB $240 00 

uMtf ■ 4hj " " 280 00 

6'a " " S55 00 

Sii " " 440 00 

■BR!5=— **" Put on cars at Springfield, O. 
■l^ JAMBS LBFFBL & CO., 

Springfieia. Ohio, 
or 110 Liberty St., New York. 



-Sb bv evi is emenf &. 



Inside l**ure, each insertion - - - 75 '-»'»« a line* 
Bade Page, each insertion - - - $1.00 a line. 

'About eight words to a line.* 

t/ngravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received as publication offict 
as Thursday morning to appear in next issue. 



WiRfROPE 



Address JOHN A. ROEB LING'S SONS, Manufactur- 
ers! Trenton, N. J ., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 



»? 



The "MONITOR. 

ANEVVIJFTIN(JANI) NON- 
lilFTINf; INJECTOR. 



Best Boiler Feeder 
in the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

AIp.ii Patent 

EJECTORS 

OB 

Water Elevators, 

For Conveying 
Water and Liquid. 
I'uUut filler**, Lii. 

[> ' M N r &'&kttTOANUFACt~URiNG COMPANY,' 
Send for catalogue. 92 & 94 Liberty St., New York. 




DRAWING 
INSTRUMENTS. 



Illustrated catalogue 

sent on application to 

Wm. T. Comstock, 

6 Astor Place, 

New York. 



H.WJ0HNS' 

' *MffMt 

LIQUID PAINTS 

ROOFING. 

IPire-proof Building Felt, 

Steam Pipn and Boiler Covering", Steam rack- 
ing, Mill Board, Gaskets. Mica things, 
Fire-pioof Coatings, Cement, Ac. 

DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 

H. W. JOHNS M'F'G CO., 

87 Maiden Lane, New York. 

170 N. 4th St., Phila. 45 Franklin St., Ohioago. 





GAS ENGINES. 



Simple. Substantial, Safe, Economical. 

One horse powerwillpump 1,000 gallons of water 100 feet 
high per hour with 35 feet of gas. One-half horse power 
will pump 500 gallo,.s 100 feet nigh with 25 feet of gas. 
POWER DETERMINED BY ACTUAL TEST. 
Calland see them, or for circulars and prices address 

THE CONTINENTAL GAS ENGINE CO., 

No. 231 LiROADWAY NEW YORK. 




SCE MACHINES 

Of all sizes, from 

I O lb. per Hour to 

50 Tons per Day 

Binary Absorption system. 

ECONOMICAL,, 

SIMPLE, RELIABLE. 

5»end fol* Circulars. 



Maiater Iron Works, 



16 Cortlandt St., 
NEW YORK, U. 8. A. 



Double Screw, Parallel, Leg Vises. 

Made and WARRANTED stronger than any other Vise 
by EA<;l,E AN VII, WORKS only, Trenton, N.J. 

COM HON SENSE CtlATRS AND ROTKERS. 
Strong, durable, and comfortable. No light, trashy 
stuff, but good, honest home comforts. Special dis- 
count to clergymen. Bend stamp for catalogue to 
P. A. SINCLAIR, 
Mottville, Onondaga, County, N. Y. 
For sale by all first-class Furniture Dealers. 



BOGAHDUS' PATENT UNIVERSAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills, 
Also for Paints, Printers' Inks, Paste Blacking, etc 
JOHN W. THOMSON, successor to JAMES BOGAH- 
DUS, corner of White and Elm Sts., New York. 



WiLLlAMSPORT 
Pony or Panel Plan- 
er. For general use 
in Door Shops, Box 
and Furniture Man- 
ufactories. For plan- 
ing Door Panels, 
Cigar Box Stuff, and 
Furniture work, it 
has no equal. 

We use the Ellis 
Patent three part 
Journal Box and a 
solid forged steel 
head. Two pressure 
bars. Has strong 
feed. Will- plane from 
1-16 to^feinch thick. 
Weight, 1,400 lb. The 
lowest priced first- 
class planer in tne 
market. Rowley & Hermance, WilUaiusport.Pa. 





BURNHAM'S SELF-ADJUSTI NG SWING CHECK VALVE. 

Users of Check Valves will please note the advantages theseValves possess 
over all others. The most important claim is, that as the Jenkins Disk 
wears, the yoke that passes around the seat moves away from 
the seat in proportion to the wear of the Disk, thus causing a 
uniform wear of the Disk until said Disk is completely worn out. 



71 John Street, New York, Send tor Price List "A." 79 Kilby St., Boston, 



SAWS Wanted 50,000 Sawyers and QlWQ 
fl " k ' Lumbermen to send us their *-*** fI w 
A full address for a copy of Emerson's B3T" Book - 
of S»A WS We are first to introduce Natur- A 
al Gas for heating and tempering Saws 
Wwith wonderful effect upon improving their tMJ 
quality and toughness, enabling us to reduce If 
prices. Address 

S EMERSON, SMITH & CO. (Ltd.), Q 
Beaver Falls, Pa. ** 



THE PAYNE AUTOMATIC ENGINE 

Gives more power from same amount 
of fuel ana water than any engine 





made, and 50 per cent more power than rated at. All 
engines warranted. All sizes and styles, 2 to 250 horse 
power. Send for prices and catalogue A L 

B. W. PAYNE «fc SONS, 
P. O. Box 1207. Elmira. N. Y. 

Or our General Sales Office, 83 Liberty St. &H9 B'way.N.T. 



HOW TO PREPARE LANTERN SLIDES. 

— Formulaforan unwashed collodio-bromlde emulsion 
with free bromide, with full directions for use iu making 
plates for lantern slides. Contained in Scientific 
American Supplement, No. 444. Price 10 cents. 
To be had at this office and from all newsdealers. 



Oral? Bra /?W TILE mo gl av retorts all shapes. 
f IJf\E DMiyV, ^ BO RGNER & BRIE N .-e- 



nJP£ Pfiy\,^ BO RGNER & O'BRIENS 

23 5-2 ST, ABOVE RACE. PHILADELPHIA 



ZINC TO PREVENT BOILER INCRUS- 

tatlon.— A paper byG. Swinburnking, discussing the re- 
sults of the labors of a committee appointed to inquire 
into the causes of decay in the boilers of British naval 
ships and to propose measures for obviating them. 
Contained in scientific American Supplement, 
No. 414. Price 10 cents. To be bad at thlsoffice and 
from all newsdealers. 




Noiseless Ruler Wheels. 

SAVE FLOORS. 

SAVE MONEY. 

BEST IN THE WORLD. 
GEORGE P. CLARK, 
Box L. Windsor Locks, Conn. 



OM THE ECONOMIC APPLICATIONS 

of Seaweed.— By Edward C, C. Stanford. fc'.C.S.— Sea- 
weed as manure. The manufacture of kelp. Iodine and 
potash salts. Algin or sodium alginate and its economic 
uses. A valuable paper. Contained In Scientific 
American Supplement. No. 44;>. Price 10 cents. 
To be had at this office and from all newsdealers. 




A PRACTICAIi SUCCESS. 

VAN DOZEN'S PAT. LOOSE PDCIEY OILER. 

Thousands in satisfactory every- 
day uae. Entire reliability and con- 
stancy demonstrated in a two years' 
test by (would be) Eastern skeptics. 
Economy shown byreasonab! e prices 
and perfect performance. Send for 
our " Catalogue No. 55." 
VAN Duzbn & TIFT. Cincinnati, O 



A SHOE THAL WILL NOT PINCH.— 

By Benjamin Lee, M.D. A study of the hygiene of the 
feet, pointing out how a shoe should be made in order 
to conform to the true shape of the foot. Illustrated 
with 8 diagrams. Contained in Scientific American 
Supplement, No. 444- Price 10 cents. To be had at 
this office and from all newsdealers. 



PLANING AND MATCHING fl|ACHINE< 




Special Machines for Car Work, and the latest improved 
Wood W orking Machinery of ail kinds. 



SPEAKING TELEPHONES. 

THE ABIKU1CA& ISKIX TIXKPHOIVK COMPANY, 

W. H. POUBES, ^W. R. DRIVER," ThmO.N.VaiL, 
President. - ' &fflewwrer. Gen. Manager. 

Alexander **■ — amfpjleft's patent of March 7, 187(1, 
owned by th*' ^A&verseveryform of apparatus, 

including"' <ibr Carbon Telephones, in which 

.(ike voicp" aker causes electric undu ations 

fiorrespo! i*i v ^rds spoken, and which articu.a- 

tions proc -ir'afc^ *aculate sounds at the receiver. 

The Oonrnii. er of '5 ents and the U. S. Circuit Court 
have decided tnlsWu be ,ie true meaning of * his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on tinal hearing in a contested case, and many in- 
junctions and final aecrees have beenobtainedonthem. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray 
Blake Phelps, Watson, and others. 

Descriptive catalogues forwarded on application.! 

Telephones for I rivate Lin e, Club, and Social systems 
can be procured directly or through the authorized 
agents of tne company. 

Ali telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against 

Information furnished upon application. 

Address all communications to the 
AMERICAN HELL TELEPHONE COMPANY, 
95 Milk Street. Hum ton, Mass. 



IMPROVEMENTS OF PRAIRIE ROADS 

and Streets. By T. J. Nioholl, C.B. Economical and 
Practical Suggestions, with six flsrures ; on Width, Drain- 
age, Ditching, Rollins; Soils, Culverts, and Cost. How 
to Keep in Kepair. Laying out the Streets ot a Town, 
with Cost, and Repairs needed, etc. Supplement 150. 
Price 10 cents. 



KORTING UNIVERSAL 

DOUBLE TUBE. INJECTOR 

,FOR BOILER FEEDING. 

Operated by one handle. 

WILL LIFT HOT WATER. 

POSITIVE ACTION GUARANTEED UNDER 
ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 

New York, 109 Liberty 

Street. 
Denver, Col., 438 Blake 

Street. 
Chicago,Ill.,204LakeSt. 




Philada.,12th & Thompson Sts. 
Roston, 61 Oliver St. 
Augusta, Ga., 1026 Penwiofe St. 
San Francisco, Cal., a Califor- 
nia Street. 



TELEGRAPH. 

Instruments, Batteries, Magnets. Wire. Electric Bells, 
and Electric Apparatus and Supplies of every description. 
Large Illustrated cataloguemailedfree. Manual of Tele- 
graphy with instructions for learners, and for the opera- 
tion of short lines of Telegraph, free to any address. 

J. H. Bunnell & Co., 1 Ott & 1 OS Liberty .St., N . V. 




DRY MR REFRIGERATING MACHINE. 

Description of Hall's improved horizontal dry air refrig- 
erator, designed to deliver about 10.000 cubic feet of 
cold air per hour, when running at a speed of 100 revolu- 
tio ns per minute, and capable of reducing the tempera- 
ture of 90 y above to 50° below zero. With five figures, 
showing plan and side elevation of the apparatus, and 
diagrams illustrative of its performance. Contained in 
Scientific American Supplement, Wo. k ^8S. Price 
10 cents. To be had at this office and from all news- 
dealers. 



I New Catalogue of Valuable Papers 

contained in Scientific American supplement, sent 
free of charge to any address. 

MUNN & CO.. 361 Broadway, N. IT. 



MACHINES FOR PRODUCING COLD 

Air.— A paper read by Mr. T. B .Lightfoot, before the 
Institution of Mechanical Engineers, London, giving a 
brief description of each of tne mac bines hitherto de- 
vised for producing cold air; and including the theory, 
construction, and practical working of a greatly im- 
provedform of apparatus for the same purpose. Illus- 
trated with an en graving giving perspective view of one 
of these machines as constructed for marine purposes, 
and intended to supply 5,000 cubic feet of cold air per 
hour. Contained in Scientific American Supple- 
ment, No. £74* Price 10 cents. To be had at thie 
office and from all newsdealers. 



W 



ANTEA a man thoroughly competent to 
HH I C V ■ temper delicate springs, also to 
superintend the construction of the necessary 
furnaces to do the wort. -Address 
J. M. ROlilNSON &CO-239W. 2d St., Cincinnati, O. 



BARREL, KEG, 
Hogshead, 

AND 

STAVE MACHINERY. 

Over 50 varieties manu- 
factured by 

E. & B. HOLMES, 

Coamfering, Howeling, and Crozing. BUFFALO, N. Y. 




GEOLOGY. — INAUGURAL ADDRESS 

of President Andrew C. Ramsay at the annual meeting 
of the British Association for the Advancement of Sci- 
ence, August, 1880. A most valuable and interesting 
paper, showing some of the latest researches in Geology, 
and the important deductions therefrom resulting. 
Contained in Scientific American Supplement, No. 
248. Price 10 cents. To be had at this office and from 
all newsdealers. 



FRET SAW OR BRACKET WOODS, 

IN CHOICE AND RARE VARIETY, 

PIiAMED ULEADY FOR USE. 

ALSO LATEST BOOKS OF DESIGNS. 

GEO. W. READ & CO., 

Manufactures Mahogany and other Cabinet Woods. 
1SB to 200 LEWIS SI'., N. Y. 





SOUTHWARKFOUHDRY^MACHINBCOMPAN"^ 
J 4-80 Washington Ave. Philadelphia, 

Engineers ^Machinists 

Blowing Engines and hydraulic machinery 



WATCHMAKERS. 

Before buying, see the Whitcomb Lathe and the Web- 
ster Foot Wheel, made by the AMERICAN WATCH 
TOOL CO.. Waltham. Mass. CATALOGUES FBEE. 



.TRANSMISSIONT5FTOWER TO A 0IB- 

tance.— By Arthur Achard. A paper read before the 
Institution of Mechanical Engineers. Being a summary 
of the practical results obtained in the transmission of 
power to a distance by different modes. I. Transmission 
of Power by Wire Ropes, and the formulae for calcula- 
tion. II. Transmission by Compressed Air,with formulae. 

III. Transmission by Pressure Water, with formulae. 

IV. Transmission by Electricity. General results ob- 
tained by the several methods This is one of the most 
valuable, practical, and comprehensive papers on the 
subject recently published. Contained in Scientific 
A-ui'.hican Supplement, Nos. V74r and '275. Price 
10 cents each. To be had at this office and from ali, 
newsdealers. 




WITHERBY, RVGH & RICHA RDSON. Manufacturers 

of Patent vvood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by B. Bail & Co., Worcester, Mass. Send for Catalogue. 




INFLUENCE OP AGE UPON THE IN- 

tellect.— A very interesting paper, giving an enumera- 
tion of some of the greatest writers and thinkers that 
the world has produced, and the ages at which they 
wrote some of their most celebrated works; the exam- 
ples given proving conclusive. y that the human mind 
seldom decays before the approach of death . Contained 
in Scientific American Supplement, No. i£46. 
Price 10 cents. To be had at this office and fiom all 
newsdealers. 



COURTSHIP and MARRIAGE. 

Wonderful Becrets, revelations and 

discoveries for married or single. 

__ ^jsecuringhe«2th,wealthandhappinesB 

~ThiBnanudome book of ieo pages, mailed for only 

10 cents by the UnionPubiishii^ Co.. Newark, N. J. ' 




The Scientific American. 

THE MOST POPULAR SCIENTIFIC PAPER 
IN THfc WORLD. 



Published Weekly, $8.20 a Year; 81.60 Six Months, 

This unrivaled periodical, now in its forty-first year, 
continues to maintain its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every number contains sixteen large pages, beautifully 
printed, elegantly illustrated ; it presents in popu ar 
style a descriptive record of the most novel interesting, 
and important advances in Science, A rts, and Manufac- 
tures. It shows the progress of the Woi-id In respect to 
New Discoveries and Improvements, embracing Machin- 
ery, Mechanical Works, Engineering in all branches, 
Chemistry, Metallurgy, Electricity, Light. Heat, Archi- 
tecture, Domestic Economy, Agriculture, Natunil His- 
tory, etc. Itaboundswithfreshatid interesting subjects 
for discussion, thought, or experiment; furnishes hun- 
dreds of useful suggestions for business. It promotes 
industry, Progress, Thrift, and Intelligence in every 
community where it circulates. 

The Scientific American should have a place in 
every Dwelling. Shop, Office, School, or Library. Work- 
men, Foremen, Engineers. Superintendents, Directors, 
Presidents, Officials, N erchants, Farmers, Teachers, 
Lawyers, Physicians, Clergymen, people in every walk 
and profession in life, will derive benefit from a regular 
reading of Thii Scientific: American. 

Terms for the United States and Canada, $3.20 a year ; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

1UUNN & CO., Publishers, 

361 Broadway, New York. 



THE 

Scientific American Supplement. 

The Scientific American Supplement is a sepa- 
rate and distinct publication from The Scientific Am- 
erican, but is uniform therewith in size, every number 
containing sixteen large pages. The Scientific Am- 
erican Supplement is published weekly, and includes 
a very wide range of contents. It presents the most re- 
cent papers by eminent writers in all the principal de- 
partments of Science and tin Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo- 
graphy, A rchjeology. Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanical Engineering:. Steam and Rail- 
way Engineering, Mining, Ship Building, Marine En- 
gineering, Photogrnphy, Techhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti- 
culture, Domestic Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuable information per- 
taining to these and allied sub jects is given, the whole 
profusely illustrated with engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
erican and one copy Of the Supplement, both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

MUNN & Co.. 361 Broadway, N. Y., 
Publishers Scientific American. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan. Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, goli, for Scientific American, one year; $9, gqM, 
for both Scientific American and Supplement lor 
one year. This includes postage, ^hich we pay. Remit 
by postal order or draft to order of 

MUNN & CO , 361 Broadway, New York. 



PRINTING INKS. 

i"PHE "Scientific American" is printed with CHAS. 
1 ENEUJOHNSON&CO.'SDTK. Tent hand Lom- 
bard Sts. Phila., and 47 Rose St., opp. Duaue St.. M. Y 
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